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Project Titles Section . 

Selected Bibliography of Publications on Natural Hazards 







aiM i hji> consists 01 twoparts: anaipnaoeiieai listing 
ol pertorming organizations with reference luunbcis 
for the projects, and an alphabetical listing within each 
disaster type. 

I he INVESTICATOR/Al THOR SECTION also 
consists ol two parts: the single alphabetical listing for 
the whole Directory and the alphabetical listing of 
investigators within each disaster type. Where the 
project was a group effort or no investigator was 
provided, the designation “Unknown” appears. 

The PROJECT TITLE LIST SECTION is an 
alphabetical listing of all the projects in the Directory, 
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iclercncc number icierring to the lull project or icpi 
snnimaiy in the Disaster lypes Section. 

All ol the sections ol the Directory weic general! 
by eomputci, necessitating a limitation on the ntnnh 
of characters available for terms anil captions: m son 
instances, thcicfore, abbievialions wcic used. 

A bibliography, arranged by ilisastci types, 
provided for those nscis who seek ailililion 
information on a number ol topics related to mitm 
disasters. 
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Alabama 


S SPECIAL MICROEARTHQUAKE NETWORKS - 
U.ABAMA AND TEXAS 

ROLLUR, U S. Dept. of the Interior, Geological Survey 
U PROFILING THE FOREST {NCENDIARIST ■ AN 
ANALYSIS OP DOCUMENTED CASK HISTORIES 
DUNKT.LRiiROKR, Auhurn University, Agricultural F.x- 
icrimont Sin 

■<4 FLOOD-FREQUENCY SYNTHESIS POR SMALL 
iTRP.AMS • ALABAMA 

). MING, U S Dept, of the Interior, Geological Survey 
15 ELEMENTS OK THE WATER RESOURCES 
ilTUATlON IN ALABAMA 
'{. KNOWI.LS, Shite Geol. Suivey 

17 STUDY OP GUIDELINES POR LAND MANAGE¬ 
MENT AND USE OP El.OOD-PKONE AREAS IN 
U.ABAMA 

*. SNOW, Aliburn University, Center Por Urban & Reg. 
’Inn. 

>8 A GUIDE POR REDUCING FLOOD DAMAGE IN 
ritE SOUTH ALABAMA REGION 
KNOWN, South Akibunui Reg. Plan. Comm. 

>9 PLOOD MANAGEMENT STUDY 
KNOWN, Tuscaloosa Aren Coun. of Gov. 

50 PLOOD MANAGEMENT STUDY • TUSCALOOSA, 
MCKF.NS COUNTY AND MOUNDSVILLK. 
M-ABAMA. MAY 1971 
KNOWN, Tuscaloosa Area Conn, of Gov. 

tS PLOODWAY P.VALUATIONS BP.PORE & ALTER 

:hannel modifications assuming total 

METROPOLITAN DEVELOPMENT IN DRAINAGE 
BASINS JEPPERSON COUN TY. ALABAMA 

KNIGHT, U.S. Dept, of the Interior. Geological Survey 

S2 LAND-USE REOULATIONS IN PLOOD-PRONE 
AREAS • A SUMMARY OP THE WISCONSIN STUDY 
AND AN ANALYSIS OP ALABAMA LAND-USE LAW 
COtlh'N, Unjv. of Alabama, Natural Resources Center 

13 FLOOD PREOUENCY OP ALABAMA STREAMS • 
LABAMA 

MCCAIN, U.S. Dept, of the Interior, Geological Survey 

14 FLOOD FREQUENCY SYNTHESIS FOR SMALL 
STREAMS - ALABAMA 

0. MING, U.S. Dept, of the Interior. Geological Survey 

127 EARLY DETECTION AND CORRECTION OP 
INKHOLE PROBLEMS - ALABAMA 
7. NEWTON, U.S. Dept, oflhc Interior, Geological Survey 

Baldwin County 

7 PRELIMINARY STORM DRAINAGE AND PLOOD 
ONTROL PLAN - UNION COUNTY, N.J. 

7. KILI.AM, Union County Planning Board 


6.0158 A GUIDE POR REDUCING PLOOD DAMAGE IN 
THE SOUTH ALABAMA REGION 
UNKNOWN, South Alabama Reg. Plan. Comm. 

3-scamhia County 

6.0127 PRELIMINARY STORM DRAINAGE AND PLOOD 
CONTROL PLAN • UNION COUNTY, N.J. 

K.T K1IS.AM. Union County Planning Ihmnl 

6.0158 A GUIDE POR REDUCING FLOOD DAMAGE IN 
HIE SOUTH ALABAMA REGION 
UNKNOWN, South Alabama Reg. Plan Comm. 

11a l.i. County 

6.0160 FLOOD MANAGEMENT STUDY • TUSCALOOSA. 
PICKENS COUNTY AND MOIJNDSVIELP, 
ALABAMA, MAY 1971 
UNKNOWN , Tuscaloosa Area f’min. of Gov 

Jr.i-wttsoN County 

6.0161 PLOODWAY EVALUATIONS BEFORE & AFTER 
CHANNEL MODIFICATIONS ASSUMING TOTAL 
METROPOLITAN DEVELOPMENT IN DRAINAGE 
BASINS JEFFERSON COUNTY. ALABAMA 
A./.. KNIGHT, U.S Dept, of the Interior, Geological Survey 

Motm.r County 

6.0127 PRELIMINARY STORM DRAINAGE AND PLOOD 
CONTROL PLAN - UNION COUNTY. N.J. 

KILI.AM, Union County Planning Board 

6.0158 A GUIDE FOR REDUCING FLOOD DAMAGE IN 
THE SOUTH ALABAMA REGION 
UNKNOWN, South Alabama Reg. /Tan. Comm. 

Moundsvh.li: 

6.0160 FLOOD MANAGEMENT STUDY - TUSCALOOSA. 
PICKENS COUNTY AND MOUNOSVILl.R. 

ALABAMA. MAY 1971 
UNKNOWN , Tuscaloosa Area Coun. of Gov. 

Pickhns County 

6.0(60 PLOOD MANAGEMENT STUDY - TUSCALOOSA, 
PICKENS COUNTY AND MOUNDSVILLK, 

ALABAMA, MAY 1971 
UNKNOWN, Tuscaloosa Aren Coun. of Gov. 
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UA’K Tuscaloosa Area Court. of Gov. 


Alafia River 


6.0234 IlYfJROfiUAPH MODEL STUDIES OP THE HILL¬ 
SBOROUGH. ALAFIA. AND ANCLOTE RIVER 
BASINS, FLORIDA 

J E. TURNER, U.S. Dept, of the Interior, Geological Survey 


Alaska 


1.0007 PUGET PEAK AVALANCHE, ALASKA 
Af.C. IIOYER, Arizona State University, School of Liberal 
Arts 

*.0010 SURFIClAL GEOLOGY OP JUNEAU AND 
VICINITY URBAN AREA, ALASKA 
ft.D. MILLER, U.S. Dept, of the Interior, Geological Survey 

3.R01H STRUCTURAL EFFECTS OF THE FAIRBANKS, 
ALASKA EARTHQUAKE OF JUNF 21, 1967 
UNKNOWN, John A. Bionic & Associates 

3.0070 CRUSTAL DEFORMATION RELEASE, FAILURE 
AND TILTS IN ALASKA 
E. HERO, Univ. of Alaska. Geophysical Institute 

3.0071 EVALUATION OF FF.ASIBII.lfY OF MAPPING 
SEISMICALLY ACTIVE FAULTS IN ALASKA 
L GEDNEY, Univ. of Alaska, Geophysical Institute 

3.0072 INSTALLATION AND OPERATION OF A 
TELEMETERED SEISMIC NETWORK ON THE 
ALASKA PENINSULA 

UNKNOWN, Univ. of Alaska. Geophysical Institute 

3.0094 EFFECTS OF SOU. CONDITIONS ON GROUND 
MOTIONS DURING EARTHQUAKE'S . ALASKA AND 
CALIFORNIA 

//.ft. SEEP, Univ. of California, Inst oF Trans & Traf. En- 
gin 

3.0131 TECTONIC HISTORY - NORTH PACIFIC CON¬ 
TINENTAL MARGIN ■ ALASKA 
R. VONUUENE , U.S. Dept, of the Interior, Geological Sur¬ 
vey 

3.0172 ORFATER ANCHORAGE AREA BOROUGH 
ALASKA 

E. DOBROVOLNY. U.S. Dept, of the Interior, Geological 
Survey 

3.0JR6 TOWARD REDUCTION OF LOSSES FROM 
EARTHQUAKES 

UNKNOWN, Natl. Acad, of Sciences 

3.0220 ALEUTIAN SEISMICITY • MtLROW SEISMIC EF¬ 
FECTS 

E.R. EAGDAHE, U.S. Dept, of Commerce, Natl. Ocean Sur¬ 
vey 

3.0221 THE FAIRBANKS. ALASKA, EARTHQUAKES OF 
JUNE 21, 1967 

J.N. JORDAN, U.S. Dept, of Commerce, Natl. Ocean Survey 

3.0222 IMPROVED BODY-WAVE MAGNITUDES OF 
ALEUTIAN EARTHQUAKES 


3.0224 ALEUTIAN SI-TSMlC PROGRAM ■ SEISMOF<>(,!• 
CAL BULLETIN. MARCH 1971 

UNKNOWN, U S Dept, of Commerce. Environ Roc.ikU 
Laboratories 

3.0247 ALEUTIAN SEISMIC PROGRAM IIYPOCENIFR 
SUMMARY. OCTOBER I972--APR11. 1973 
UNKNOWN, U.S. Dept, of ihu Interior, Geological Survey 

3.0259 MEASUREMENTS l-OU FAULT SLIP ON I ME 
DENALI. FAIRWEAT HER, AND CASTLE MOUNTAIN 
FAULTS. ALASKA 

ft PAGE, Columbia University. Lamnnt Doherty Gening 
Observ. 

3.0262 A COMPREHENSIVE. STUDY OF IKK 
SF.ISMOTEC IONICS OF THE ALEUTIAN ARC 
ALASKA 

I. It SYKES, Columbia University, l.aimmt Doherty Gening 
Observ. 

5.0013 STUDIES OF IMAGES OF SHORT-LIVED 
EVENTS USING ITUS DATA • ALASKA 
h'./l. DEUVSCilMAN, Smithsonian Institution 

5.0019 METHODS FOR THE. PREVENTION AND CON¬ 
TROL OF LIGHT NING FIRES 
/f.(7. HAlJGIlMAN, U.S. Dept of Agriculture, Inlermtn l or 
& Rg Exp Sta. 

6.0053 ClILNA RIVER LAKES PROJECT. ALASKA ■ 
PROBLF.MS RELATING TO CHANNEL DEVELOP¬ 
MENT, EROSION, & BANK & LEVEE PROTECTION 
C P. LINDNER, U.S. Army, Corps of Engineers 

6.0163 DEVFXOPMENT OF AN ALASKAN CONCEP¬ 
TUAL WATERSHED MODEL 
ft./'. CARLSON, Univ. of Alaska, Inst, of Water Resources 

6.0212 INVESTIGATION OF SCOUR AT BRIDGES IN 
ALASKA 

L.V. LEVEEN, U.S. Dept, of the Interior, Geological Survey 

9.0024 MECHANICS OF DEBRIS AVALANCHING IN 
SHALLOW TILL SOILS OF SOUTHEAST ALASKA 
D.N. SWANSTON, U.S. Dept, of Agriculture, Pac. N.SV. For. 
& Rg. Exp. Sta. 

9.0060 ENVIRONMENTAL INFLUENCES ON STABILIIV 
OF SOIL MASSES - ALASKA AND OHIO 
/.// WU, Ohio State University. School of Engineering 

80.0025 STUDIES ON THE FLUVIAL ENVIRONMENT. 
ARCTIC COASTAL PLAIN PROVINCE, NORTHERN 
ALASKA VOLUME I 

ft./. LEWEEEEN, Arctic Inst of North America 

13.0006 TRANS-ALASKA PIPELINE • SUPPLtMKNTAL 
EXHIBITS AND TESTIMONY • VOLUME V 
UNKNOWN, U.S. Dept, of the Interior 

13.00/3 ALASKA GEOLOGIC EARTHQUAKE HAZARDS 
Ci. PLAf-KE.lt, U.S. Dept, of the Interior, Geological Survey 

13.0017 ENGINEERING GEOLOGY RECONNAISSANCE: 
STUDIES OF COASTAL COMMUNITIES, ALASKA 
ft. IP. l.EMKE, U.S. Dept, of the Interior. Geological Survey 

13.0018 RECONNAISSANCE. ENGINEERING GEOLOGY 
OF THE SITKA AREA, ALASKA 
J f MCGILL, U.S. Dept, of the Interior, Geological Survey 
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Anclote River 


6.0234 HYDROGRAPH MODEL STUDIES OF THE HILL¬ 
SBOROUGH. At.AlTA, AND ANCLOTE RIVER 
BASINS, FLORIDA 

J F 'TURNER, U S. Depl. ol tlic Interior, Geological Survey 


Appalachia 


Ul.0014 ARIZONA LAK I H FISSURE INVl-.S 
C. WINIKKA. State Highway Department 
12.0010 ARIZONA 'EDDY' TORNADOES 
R.S INGRAM. U S. Dept, of Commerce. Natl 
vice 


Tt:Mr*t; 


12.0010 ARIZONA 'EDDY' TORNADOES 
R.S. INGRAM. tJ.S. Depl. of Commerce. Nall 
vice 


3.0277 SEISMICITY STUDIES OE THE CENTRAL AP¬ 
PALACHIAN REGION 

(LA. HOLl.INGF.fi, Virginia Polytechnic Institute, School of 
Arts 

15.0039 SEDIMENT MOVEMENT AND HILLSLOPK 
MORPHOLOGY IN THE CENTRAL APPALACHIAN 
REGION - VIRGINIA 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey 


Appalachian System 

2.0024 METEOROLOGICAL DROUGHT IN TENNESSEE 
J. V. VA!KSNORAS, U.S. Dept of Commerce, Natl. Weather 
Service 

3.0236 A MICROE ARTIIQUAKE STUDY OF THE 
LOWER MISSISSIPPI VALLEY • ARKANSAS, MISSIS¬ 
SIPPI AND TENNESSEE 

O. W. NUVH.I, St. Louis University, Graduate School 
6.0400 URBAN HYDROLOGY OE STREAMS IN FAIR- 

FAX COUNTY 

P. L. SOULE, U.S. Dept, of the Interior, Geological Survey 


Arkansas 


3.0174 NEW MADRID EARTHQUAKE • AR 
LINOIS, KENTUCKY. MISSISSIPPI. MLS 
TENNESSEE 

M E. KANE, U.S. Dept, of the Interim, (icoloj; 

3.0236 A MICROEARTHOUAKE SIUDY 
LOWER MISSISSIPPI VALLEY - AKKAN 
SIPPI AND TENNESSEE 
CMP. NUTTl.l, St. Louis University. Graduate f 

3.0269 EARTHOUAKE RISK EVALUATION 
DEN COUNTY, ARKANSAS. DESOTO ('< 
SISSIPPI, AND SHELBY COUNT Y, IF.NN 
/•'. KELLOGG. Mississippi Ark. Tcnn. Council 

3.0270 REGIONAL EARTHQUAKE RISK S 
SOURI, ARKANSAS. KENTUCKY. TT.NF 
SISSIPPI AREA 

UNKNOWN, Mississippi Ark. Tenn. Council 

6.0100 RED RIVER EMERGENCY HANK P 
LOUISIANA. ARKANSAS. AND TEXAS 
UNKNOWN, U.S. Army, Engineer Distriet 


CntTTv.NOEN County 


Arctic 


10.0025 STUDIES ON THE ELUVIAL ENVIRONMENT. 
ARCTIC COASTAL PLAIN PROVINCE, NORTHERN 
ALASKA VOLUME 1 

R.l LEWEI.LEN, Arctic Inst, of North America 


3.0269 EARTHOUAKE RISK EVALUATION 
DEN COUNTY, ARKANSAS, DESOTO (.’( 
SISSIPPI. AND SHELBY COUNTY. TTiNN 
F KELLOGG, Mississippi Ark. Tcnn Council 


Atlantic Coastal Plain 


Arizona 


2.0008 PROJECT ARID DROP, A SUMMARY REPORT 
OF CLOUD SEEDING ACTIVITIES IN ARIZONA AS 
CONDUCTED BY ATMOSPHERICS INCORPORATED 
(ABBREV) 

T.J. HENDERSON. Atmospherics Incorporated 
3.0163 RISK MAPS AND FIELD INVESTIGATIONS 
S.'F. Al.GFRMISSEN, U S. Dept, of the Interior. Geological 
Survey 

3.0166 GLEN CANYON AND AUBURN DAM SEISMICI¬ 
TY • COLORADO 


3.0243 THE EFFECT OF GEOLOGIC SIR 
THE OCCURRENCE OF FRESH OROUN 
POST-OLIGOCENE DEPOSITS OF 
COASTAL PLAIN 

P.H. JONES, U.S. Dept, of the Interior. Oeulo{ 


Atlantic Ocean 


8.0005 ATLANTIC HURRICANE SEASON O 
RH. SIMPSON, U.S. Dept of Commerce, 
Service 

8.0084 ATLANTIC TROPICAL SYSTEMS OE 
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SMIlA lU'lKSln*. \M» MllMIMSil 


UNKNOWN, I.os Angeles Cu. Rd ot' Supvrs. 

3.(10(15 BEHAVIOR OF UNDERGROUND BOX CON¬ 
DUITS IN THE SAN FERNANDO EARTHQUAKE OF 
9 FT.MRU ARY 1971 

PJ URADU.liK, U S. Army, Engineer Distriel 
3.0006 VAN NORMAN RESERVOIRS AREA. CALIFOR¬ 
NIA 

R F. YF.RKUS, U S. Dept, of the Interior, Geological Survey 
3.0007 PRELIMINARY INVESTIGATION OF STRUC¬ 
TURAL DAMAGE FROM POINT MUGU. CALIFOR¬ 
NIA EARTHQUAKE OF FEBRUARY 21. 1973 
S K TAKAliASHI, U S. Navy, Civil Engineering Lab. 

3.001! URBAN GEOLOGY • PLAN EOR CALIFORNIA - 
TV1V. NATURE, MAGNITUDE. AND COSTS OF 
GEOLOGIC HAZARDS AND RECOMMENDATIONS 
FOR THEIR MITIGATION (AF1RREV) 

UNKNOW A/, Stale Div. of Mines &. Geology 

3.0012 THE SAN FERNANDO EARTHQUAKE SOILS 
AND GEOLOGIC INVESTIGATIONS IN RELATION 
TO HIGHWAY DAMAGE 
R II. PRYSOCK, Stale Materials & Res Dept 

3.0013 INVESTIGATION OF GROUND MOTION- 
DAMAGE RELATIONSHIPS FOR RESIDENTIAL 
BUILDINGS IN GLENDALE. CALIFORNIA- SAN FER¬ 
NANDO EARTHOIJAKE. FEBRUARY 1 
/. FARflOOMANI), John A. Illume & Associates 

3.0014 RESPONSE OF TSVO IDENTICAL SEVEN-STORY 
STRUCTURES TO THE SAN FERNANDO 
EARTHQUAKE OF FEBRUARY 9. 1971 
S A. FREEMAN, John A. Bltmiv & Associates 

3.0015 OBSERVATIONS OF DAMAGE ID GLENDALE 
SWIMMING POOLS, MOBILE HOMES, AND COM¬ 
MERCIAL BUILDINGS RESULTING FROM SAN FER- 
NANDO EARTHQUAKE OF 1971 
IV.//. NEl.SON, John A. Blumc & Associates 

3.0017 DAMAGE SURVEY. SAN FERNANDO 

EARTHQUAKE DF FEBRUARY 9, 1971 
UNKNOWN, John A. Blumc & Associates 

3.0019 ENGINEERING SEISMOLOGY 

L.R. ALEDREDGE, US. Dept, of Commerce, Environ 
Research Laboratories 

3.0021 PERFORMANCE OF SINGLE FAMILY 

DWELLINGS IN THE SAN FERNANDO 

EARTHQUAKE OF FEBRUARY 9, 1971 
F.E MCCLURE. U.S. Dept, of Hou. & Urh. Dev., Olf. of 
Policy Dev. & Res. 

3.0022 REPORT INTO SELECTED AREAS OF 
ECONOMIC IMPACT OF THE CALIFORNIA 
EARTHQUAKE FDR THE OFFICE OF EMERGENCY 
PREPAREDNESS (ABBREV) 

J.V. COYNE, Puhlic Administration Service 

3.0023 RESPONSE OF POWER SYSTEMS TO THE SAN 
FERNANDO VALLEY KARTHOUAKE OF 9 FEBRUA¬ 
RY 1971 

A.J. SCtUFF, Purdue University, School of Aeronautics 
3.0024 STUDIES IN SEISMICITY AND EARTHQUAKE 
DAMAGE STATISTICS, APPENDIX B 


Survey 

3.0026 DAMAGE STATISTICS EOR HIGH-RISE 
BUILDINGS IN IHE VICINITY OF THE SAN FER¬ 
NANDO EARTHQUAKE 

/?.!’. Will l MAN, Mass Inst, of Technology. School of En¬ 
gineering 

3.0028 STUDIES OF GROUND MOTIONS IN LOCAL 
EARTHQUAKES 

R A. HOLT, Univ. of California. School of Letters 

3.004(1 MEASUREMENTS OF DYNAMIC CHARAC¬ 
TERISTICS OF MULTISTORY BUILDINGS IN 
CALIFORNIA 

II (.'. SIIAII, Stanford L'tmeisil)'. School of Engineering 

3.0042 NATIONAL INFORMATION SERVICE FOR 
EARTHQUAKE ENGINEERING. SAN FERNANDO 
DAT A PROCESSING 

I) E HUDSON, Calif. Inst of Technology, School of En¬ 
gineering 

3.0046 MEASUREMENT OF DYNAMIC CHARAC¬ 
TERISTICS OF SWITCHYARD EQUIPMENT 

A.E. ESKEL, Slate Dept, of Water Resources 

3.0048 COMPARISONS OF SEISMIC’ ANALYSES OF 
TWO IDENTICAL STRUCTURES BASED ON SEISMO¬ 
GRAMS FROM THE SAN FERNANDO EARTHQUAKE 
(ABBREV) 

S.A. FREEMAN, John A. Illume & Associates 

3.0055 ENGINEERING ASPECTS OF THE 1971 SAN 
FERNANDO EARTHOUAKE 

II S LEW, U.S. Dept of Commerce, Building Research Div. 

3.0056 HYDRAULIC. GEOLOGIC & SHISMOI.OGIC ST U¬ 
DIES 

(!■ DEUUCUANaNNF., U.S Dept, of the Interior, Geological 
Survey 

3.0074 THE UNPREDICTABLE DISASTER IN A 
METROPOLIS - PUBLIC RESPONSE TO THU LOS 
ANGELES EARTHQUAKE OF FEBRUARY. 1971 

I..H. ROVRQUE, Univ. of California. Survey Research 
Center 

3.0080 SEISMICITY OF MENDOCINO ESCARPMENT- 
GORDA RIDGE REGION • CALIFORNIA 

E G KEITH, Univ. of California, Seismographic Station 

3.0094 EFFECTS OF SOU. CONDITIONS ON GROUND 
MOTIONS DURING EARTHQUAKES - ALASKA AND 
CALIFORNIA 

H R SEED. Univ. of California, Inst, of Trans. & Traf. Lo¬ 
gin. 

3.0095 ANALYSIS OF THE SLIDES IN THE SAN FER¬ 
NANDO DAMS DURING THE EARTHQUAKE OF 
FEBRUARY 9. 1971 

U R SEED, Univ. of California. Earthquake Engin. Res. Ctr 

3.0098 ANALYTICAL INVESTIGATIONS OF THE 
SEISMIC RESPONSE OF LONG MULTIPLE SPAN 
HIGHWAY BRIDGES 

W. TSENG, Univ. of California, Earthquake Engin Res. Clr. 

3.0100 RECONNAISSANCE STUDY OF RECOVERABLE: 

ground water 

L.C. DUTCllER, U.S Dept of the Interior. Geological Sur¬ 
vey 
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Laboratories 

3.0162 A STUDY OF EARTHQUAKE LOSSES IN THE 
LOS ANGELES. CALIFORNIA AREA 
UNKNOWN, U S. Dept, of Commerce, Environ. Research 
Laboratories 

3.0166 GLEN CANYON AND AUBURN DAM SEISMICI¬ 
TY - COLORADO 

W.V. MICKEY, U.S. Dept, of the Interior. Geological Survey 

3.0173 EARTHQUAKES AND ACTIVE FAULTS 
J.S. DODD , U.S Dept of the Interior, Bureau of Reclama¬ 
tion 

3.0ISO TECTONIC ANALYSIS OF SEISMICALLY AC¬ 
TIVE ZONES IN NEVADA, IN SUPPORT OF 
EARTHQUAKE CONTROL EXPERIMENT • CALIFOR¬ 
NIA. NEVADA, UTAH 

P.P. ORKILD, U.S. Dept, of the Interior. Geological Survey 
3.0244 PREDICTED SAN FERNANDO EARTHOUAKF: 
SPECTRA- GLENDALE AREA 
J.R MURPHY, Environmental Res. Corporation 

3.0258 MICROSEISMICITY AND TECTONICS OF THE 
NEVADA SEISMIC ZONE. 

F-J. GUMPF.R, Columbia University, Lnmont Doherty 
Geolog. Obscrv. 

3.0261 SEISMOLOGY AND GLOBAL TECTONICS - A 
STUDY OF SEISMICITY GAPS AND INTRAPLATE 
EARTHQUAKES 

L.R. SYKES. Columhia University, I.amom Doherty Geolog 
Observ. 

3.0264 AGE, GEOMETRY, AND STRESS FIELDS OF 
FOUR MAJOR FAULTS OF THE CALIFORNIA 
TRANSVERSE RANGES BY EVALUATION OF WELL 
DATA 

R. S. YE.4TS, Ohio University, School of Arls 

5.0003 PHYSICAL CHARACTERISTICS OF CHAMtSE AS 
A WILDLAND FUEL • CALIFORNIA 
C.M. COUNTRYMAN, U.S. Depl. of Agriculture, Pac. Sw. 
For. & Rg. Expi. Sta 

5.0004 FIRE WEATHER AND FIRE: BEHAVIOR AT THE 
1968 CANYON FIRE • CALIFORNIA 
C.M. COUNTRYMAN, U.S. Dept, of Agriculture, Pac. Sw 
For. & Rg. Expt. Sta. 

5.0005 GUIDES FOR FUEL-BREAKS IN THE SIERRA 
NEVADA MIXED-CONIFER TYPE 
L.R. GREEN . U.S Dept of Agriculture, Pac Sw. For. & Rg. 
Expt. Sta. 

5.0006 FOREST FIRE BEHAVIOR . CALIFORNIA 
C.M. COUNTRYMAN, U.S. Dept, of Agriculture, Pac. S.W. 
For. & Rg. Exp. Sta. 

5.0009 EMPLOYMENT OF AIR OPERATIONS IN THE 
FIRE SERVICES • PROCEEDINGS DF A SYMPOSIUM, 
HELD AT ARGDNNE NATIONAL LABORATORY 
fABBREV) 


G.C BERNARD!. U S. Dept, of Agriculture, Pac. Sw l-oi. ,V 
Rg. Kxpl Sta 

5.0036 CHARACTERISTICS OF PEOPLE WHO STAR I 
FIRES ...SOME PRELIMINARY FINDINGS 
CALIFORNIA 

J.R. CHRISTIANSEN. U.S. Dept of Agriculture, I'nc Sw 
For & Rg. Expt Sta. 

5.0039 PROBABILITY FIRE WEATHER FORECASlS 
SHOW PROMISE IN 3-YEAR TRIAL 
PC,. SCOWCROTT, U.S. Depl. of Agriculture, Pac. Sw. I in 
& Rg Expt Sta 

6.0039 EFFECTS OF URBAN DEVELOPMENT AND 
WATER USE ON THE SANTA ANA RIVER, 
CALIFORNIA 

MAY BUSHY, U.S. Dept- of the Interior, Geological Suivey 
6.0042 SAN OORGONIO PASS. CALIFORNIA GENERA! 
PLAN TECHNICAL REPORT 
UNKNOWN, Council on Inicrgov. Relations 
6.0043 FLOODS FROM SMALL DRAINAGE AREAS IN' 
CALIFORNIA 

A.O. WAANANEN, State Dept, of Transportation 

6.0044 SOUTH COASTAL BASIN PRECIPITATION 
FREOUENCY • A REGIONAL ANALYSIS OF DI-PI II 
DURATION FREQUENCY OF SI IORT-DUR ATK IN 
PRECIPITATION IN CALIFORNIA 
J.D. GOODRIHGE, State Dept, of Water Resources 

6.0046 DRAINAGE AND FLOOD CONIUOI 
BACKGROUND AND POLICY STUDY - SAN DIEGO 

G. S. NOLTE, San Diego Co. Comp. Plan. Qrg. 

6.0166 THE IMPACT OF URBANIZATION ON WATER 
YIELD, FLOOD PEAK. SEDIMENT YIELD. AND 
WATER QUALITY IN THE BERKELEY HILLS. 
CALIFORNIA 

J.R. MCBRIDE, Univ. of California. School of Forestry 

6.0168 PERRIS VALLEY URBAN HYDROLOGY STUDY. 
CALIFORNIA 

MAY, BUSBY, U.S. Dept, of the Interior, Geological Survey 

6.0169 URBAN HYDROLOGY OF POWAY VAH UY 
CALIFORNIA 

J.A. SINGER, U.S. Dept, of the Interior, Geological Survey 

6.0170 GLENDORA, CALIFORNIA. GENERAL PI AN 
1990 

UNKNOWN, Glendora City Government 

6.0172 SANTA ANA RIVER BASIN, FLOOD CONTROL 
PROJECT, EAST TWIN AND WARM CREEK IM¬ 
PROVEMENT 

UNKNOWN, U.S. Army, Engineer Districl 

6,0176 FLOODS FROM SMALL DRAINAGE AREAS 
CALIFORNIA 

H. O. WAANANEN. U.S. Dept, of the Interior, Geological 
Survey 

6.0178 NORTH RICHMOND • SAN PAULO BAY ARI A 
STUDY • CALIFORNIA 
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6.0181 DRAINAGE AND FLOOD CONTROL 
BACKGROUND AND POLICY STUDY • SUMMARY 
REPORT 

UNKNOWN. -San Diego Reg Comp. PI Org 

6.0220 DEVELOPMENT OP HYDROLOGIC DA'IA NET- 
WORKS IN' URBAN AREAS 
UNKNOWN, U.S Dcpl of the Interior, Geological Survey 

8.004! WAVE AND SURGE CONDITIONS AFTER 
PROPOSED EXPANSION OP' MONTEREY HARBOR, 
MONTEREY. CALIFORNIA • HYDRAULIC MODEL 
INVESTIGATION 

C CHATHAM, U.S Army. Waterways Experiment Station 

8.0042 WAVE AND SURGE ACTION. MONTEREY HAR- 
BOR, MONTEREY. CALIFORNIA • MODEL IN¬ 
VESTIGATION 

TORTSON, U.S. Army. Waterways Experiment Station 

9.0001 REGIONAL GEOLOGIC FRAMEWORK • SAN 
ANDREAS FAULT ■ CALIFORNIA 
I'.W. DIHIll.FT, U.S Dept, of the Interior. Geological Survey 

0.0002 REGIONAL SLOPE: STABILITY STUDIES 
CALIFORNIA AND PENNSYLVANIA 
D.ll RAI)IHHJCHIIAU., U.S. Dept, of the Interior. Geologi¬ 
cal Survey 

9.000S EARTHWORK REINFORCEMENT TECHNIQUES - 
EOS ANGELES AREA 
R.A. FORSYTH, Slate Div. of Highways 

0.0006 SUBAUDIBEE ROCK NOISE (SARN) AS A MEA¬ 
SURE OE SLOPE .STABILITY, CALIFORNIA 
R. MLARNS, State Div. of Highways 

0.0017 CLAY MOBILITY IN RIDGE ROUTE LAND- 
SLIDES, GORMAN, CALIFORNIA 
F.F. KLRR, Cnhmihiu University. School of Arts 

9.0026 ENGINEERING GEOLOGIC REPORT OF 
GENERAL PLAN STUDY FOR THE ( TTY OF GLEN¬ 
DORA. CALIFORNIA 
FM. LEIGHTON, Glendora City Government 

9.0028 EARTHQUAKE HAZARD REDUCTION, SAN 
FRANCISCO BAY REGION 

L.E. flRAIIfl, U.S. Dept, of the Interior, Geological Survey 

9.0029 GEOl.OGY OF THE POINT DUME QUADRAN¬ 
GLE AND THE EOS ANGELES COUNTY PART OF 
THE TRIUNFO PASS QUADRANGLE, LOS ANGELES 
CO. COOPERATIVE, CALIFORNIA 
R.IL CAMPRF.LL, U.S. Dcpl. of the Interior, Geological Sur¬ 
vey 

9.0030 MONTEREY BAY • CALIFORNIA 

ll.G. GREENE, U.S. Dept, of the Interior, Geological Survey 

9.0032 GEOLOGY OF THE POINT BONITA QUADRAN¬ 
GLE, CALIFORNIA 

J. SCf/l.OCKER . U.S. Dept, of the Interior, Geological Sur¬ 
vey 

9.0034 MALIBU BEACH QUADRANGLE AND THE 
UNINCORPORATED PART OF THE TOPANOA 
OUADRANOLE, LOS ANGELES COUNTY COOPERA- 
TIVE, CALIFORNIA 

RF. YERKES, U.S. Dcpl. of the Interior, Geological Survey 

9.0035 REMOTE SENSING FOR GEOLOGIC HAZARDS 
AND DISASTERS, MINE AREA CONSERVATION, 
SOIL MAPPING AND LAND USE PLANNING 


VTRONMENTS AS DEPICTED BY REMOTE SENSOR 
RE'I URNS • CALIFORNIA 

l) ff FOOLE. C.niv of California, School of Physical 
Sciences 

9.0037 LIME SOIL STABILIZATION STUDY 
R.A. FORSYTH. Stale Div. of Highways 

9.0038 EVALUATION OF ION EXCHANGE* LAND¬ 
SLIDE CORRECTION TECHNIQUE • CALIFORNIA 
7 W SMITH. State Div. ol Highways 

10.0015 MASS PROPERTIES OF Oil. FIELD ROCKS - 
CALIFORNIA 

/../I. HFYFR. U.S. Dept, of the Interior, Geological Survey 

10.0018 LAND-SUBSIDENCE STUDIES IN CALIFORNIA - 
TO STUDY HIE EX l EN T. MAGNTIDDE R 
J.l\ POLAND, 1J S. Dept of the Interior. Geological Survey 

io.oo!9 land subsidence studies in the: SAN 
JOAQUIN VALLEY - CALIFORNIA 
J F. POLAND, U.S. Dept of the Interior. Geological Survey 

11.0001 URBAN GEOLOGY PLAN TOR CALIFORNIA • 
the; NATURE, MAGNITUDE, a COSTS OF GEOLOG¬ 
IC HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGAT/ON (ABBREV) 

J.T. Al.FORF, Slate Div. of Mines & Geology 

13.000! FREQUENCIES OF CREST HEIGHTS TOR RAN¬ 
DOM COMBINATIONS OF ASTRONOMICAL TIDES 
AND TSUNAMIS RECORDED AT CRESCENT CITY. 
CALIFORNIA 

C. FF'TRAUSKAS. Univ. of California, School of Engincciing 

1.1.0002 GENERAL REVIEW OF THE SEISMIC HAZARD 

TO SELECTED U.S. NAVY INSTALLATIONS 
J.ll. SEED, Calif Inst of Technology, Graihi.ito School 

13.001! TSUNAMI SYSTEMS ENGINEERING - NEW 
MEXICO AND CALIFORNIA 

CLARK, U.S. Dept of the Interior, Geological Survey 

13.0014 ACTIVE FAULTS AND GEOLOGIC HAZARDS, 
FT. MUG1J TO WILMINGTON, CALIFORNIA 
fl.C. WACiNER. U S. Dept, of the Interior. Geological Survey 

13.0026 THEORETICS IN DESIGN OF THE PROPOSED 
CRESCENT CITY HARBOR TSUNAMI MODEL 
G.H. KEUI.F.GAN, U.S. Army. Waterways Experiment Sta¬ 
tion 

13.0028 TSUNAMI PREDICTIONS FOR PACIFIC 

COASTAL COMMUNITIES • TYPE 16 FLOOD IN¬ 
SURANCE STUDY 

R. W. WUAl.IN, U S. Army, Waterways Experiment Station 

14.0002 SATELLITE VOLCANO SURVEILLANCE - 

ALASKA, HAWAII AND WASHINGTON 

WARD, U.S. Dept, of the Interior, Geological Survey 

14.0006 GEODIMETKR STUDIES OF CASCADE VOL¬ 

CANOES - WASHINGTON, OREGON AND CALIFOR¬ 
NIA 

f).A. SWANSON, U.S. Dcpl. of (he Interior, Geological Sur¬ 
vey 

14.0007 VOLCANIC HAZARDS IN THE CASCADE 

RANGE - CALIFORNIA AND WASHINGTON 

D. R. CRANDELL. U.S- Dept, of the Interior, Geological Sur¬ 
vey 


14.0008 THERMAL SURVEILLANCE OF VOLCANOES 
REMOTE SENSING 01 l.ONG VALLEY IN 
(H-O'l HF.RMAl. PROGRAM SVASHINGTON. 

OREGON AND CALIFORNIA 
J.l) FRIEDMAN, U S. Dept of the Interior. Geological Sur¬ 
vey 

15.0015 COASTAL WORKS FVAI L'ATlON - CALIFOR¬ 
NIA. FLORIDA 

UNKNOWN. 1J S. Army. Coastal F.ngin. Res. CenU-r 
16.0036 PLAN FOR AN IMPROVED COMMUNICATIONS 
SYSTF.M SERVING IMF. EMERGENCY SERVICE DF.- 
PARTMENTS OF THE CITY OF LOS ANGRI.LS (AR- 
RREV) 

UNKNOWN. Hughes Aircraft Company 
16.0038 URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE. MAGNITUDE. &. COSTS OF GEOLOG¬ 
IC HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV) 

J T. AI.FORE, Slate Div. of Mines & Geology 

16.0050 PUBLIC SAFTETY SUBSYSTEM • VOLUME I • 
ANALYSIS OVERVIEW 
UNKNOWN, Unknown Inst, or Indiv. Grant 

16.005! PUBLIC SAFETY SUBSYSTEM • CONCEP¬ 
TUALIZATION task completion report 

UNKNOWN. Unknown Inst, or Indiv. Grant 
16.0052 HIE DF.VEI.OPMENT OF A MEANS FOR AS¬ 
SESSING EMERGENCY MEDICAL RESOURCES 
J.l. COSTANZA, Serendipity Incorporated 

16.0054 ENVIRONMENTAL PLANNING AND GEOLOGY 
• PROCEEDINGS OF THE SYMPOSIUM DN EN¬ 
GINEERING GEOLOGY IN THE URBAN ENVIRON¬ 
MENT 

D.R. NICHOLS, U S. Dept of the Interior, Geological Sur¬ 
vey 

16.0055 GEOLOGIC ENVIRONMENTAL MAPS FOR 
LAND-USE PLANNING, CALIFORNIA 
E ll PaMPF.YAN, U.S Dept of the Interior, Geological Sur¬ 
vey 

16.0056 SOIL ENGINEERING RESEARCH • CALIFORNIA 
7'.L. VO£V D, U.S. Dept, of the Interior. Geological Sutvey 

Berkeley !Fills 

6-0166 THE IMPACT DF URBANIZATION ON WATER 
YIELD. FLOOD PEAK. SEDIMENT YIELD, AND 
WATER QUALITY IN THE BERKELEY HILLS, 
CALIFORNIA 

J.R. MCHRIDE , Univ. of California. School of Forestry 

Crescent City 

13.0001 FREQUENCIES OF CREST HEIGHTS FOR RAN¬ 
DOM COMBINATIONS OF ASTRONOMICAL TIDES 
AND TSUNAMIS RECORDED AT CRESCENT CITY. 
CALIFORNIA 

C. PETRAUSKAS, Univ. of California, School of Engineering 
13.0026 THEORETICS IN DESIGN OF THE PROPOSED 

rnrtrcwT n tv u a d d»-lo toi ik> * > > > - 


Di si.ri Hot Springs 

9.0001 REGIONAL GEOLOGIC FRAMEWORK SAN 
ANDREAS FAULT CALIFORNIA 
7. IP. Dlliiil.EL, U s. Dept, of the Interior. Geological Sutvey 

Cil I NIMI I 

3.001.1 INVESTIGATION OF GROUND MORON- 
DAMAGE RELATIONSHIPS FOR RESIDENTIAL 
BUILDINGS IN GLENDALE. CALIFORNIA- SAN FER¬ 
NANDO EARTHQUAKE, FEBRUARY I 
/. FARHHOMAND. John A Illume * Associates 

3.0244 PREDICTED SAN FERNANDO FARIHOUAKL 
SPECTRA- GLENDALE AREA 
J R MURPHY. Environmental Res. Corporation 


Cil.fNDOMA 

6.0170 GLENDORA. CALIFORNIA. GENERAL PLAN 
1990 

UNKNOWN, Glendora City (iovcrmncnl 

9.0026 ENGINEERING GEOLOGIC REPORT OF 
GENERAL PLAN STUDY FOR THE (TTY Of GLEN¬ 
DORA. CALIFORNIA 
T.R. I.EKUnUN, Glendora City Government 

Gorman 

9.0017 CLAY MOBILITY IN RIDGE ROUTE LAND¬ 
SLIDES. GORMAN. CALIFORNIA 
P.F. KERR. Columbia University. School of Arts 

Hol.l tslHH 

3.0156 ACTIVE DISPLACEMENT ON THE CALAVERAS 
FAULT ZONE AT HOLLISTER, CALIFORNIA 
Til. ROGERS, US Dept, of Commerce, Eaflln|tiakc 
Mechanism Lah. 

9.0001 REGIONAL GEOLOGIC FRAMEWORK • SAN 
ANDREAS FAULT - CALIFORNIA 
T.W. DWIILEL, U.S Dept, of the Interior, Geological Survey 

Long Beach 

16.0050 PUBLIC SAFFHTY SUBSYSTEM . VOLUME I - 
ANALYSIS OVERVIEW 
UNKNOWN, Unknown Inst, or Indiv. Grant 

16.0051 PUBLIC SAFETY SUBSYSTEM - CONCUR- 
TUAUZATION TASK COMPLETION REPORT 
UNKNOWN, Unknown Inst, or Indiv. Gram 

Los Angeles 

3.0040 MEASUREMENTS OF DYNAMIC CHARAC¬ 
TERISTICS OF MULTISTORY BUILDINGS IN 
CALIFORNIA 

H.C. SHAH, Stanford University. School of Engineering 


rt 162 A STUDY OF EARTHQUAKE LOSSES IN IHh 
l.OS ANGELES. CALIFORNIA AREA 
UNKNOWN, U S Depl. of Commerce. Fnviton. Research 
Laboratories 

0 0«S EARTHWORK REINFORCEMENT TECHNIQUES • 
LOS ANGELES AREA 
ft. A. FORSYTH. Suit* Div of Highways 

A 0036 PLAN FOR AN IMPROVE!) COMMUNICATIONS 
1 SYS I EM SERVING THE EMERGENCY SERVICE DE- 
PARTMENTS OF I HE CITY OF l.OS ANGEI.HS (AIT 
URF.V) 

UNKNOWN, Hughes Aircraft Company 

14^.0055 OEOl.OCiiC ENVIRONMENTAL MAPS FOR 
LAND-USE PLANNING. CALIFORNIA 
Il.U. PAMRF.YAN. U S. Depl. of the Interior, Geological Sur¬ 
vey 


LOS ANGI.l.l.S COUN I V 

3.0004 REPORTS OF THE EARTHQUAKE TASK 
FORCES • RECOMMENDATIONS OF Till- LOS AN¬ 
GELES COUNTY EARTHQUAKE: COMMISSION 
UNKNOWN, Los Angeles Co. lid of Sttpvrs 

3.0101 RECOMMENDATIONS DEVELOPED FROM RE¬ 
PORTS OF HIE EARTHQUAKE COMMISSION AND 
EARTHQUAKE TASK FORCES - SAN FERNANDO 

earthouakf: cabdrev) 

UNKNOWN, Los Angeles Co. Del. or Supvrs. 

5.0009 EMPLOYMENT OF AIK OPERATION’S IN THE 
FIRE SERVICES • PROCEEDINGS OF A SYMPOSIUM, 
HEED AT ARGONNE NATIONAL LABORATORY 
< ABBRF.V) 

UNKNOWN. Natl. Aciul. of Sciences 

5.0012 THE GREAT OAKLAND. LOS ANGELES, AND 
SAN DIEGO FIRES. SEPTEMBER 22 TO 29, 1970 
/i.S. Al.GER,\JS Navy, Ordnance Laboratory 

9.0029 GKOI.OGY OF THE POINT DUME QUADRAN- 
GLE AND THE LOS ANGELES COUNTY PART OF 
THE TRIUNFO PASS QUADRANGLE, l.OS ANGELES 
CO. COOPERATIVE, CALIFORNIA 
H.H. CAMPREl.L, U.S. Dept, of the Interior, Geological Sur¬ 
vey 

9.0034 MALIBU BEACH QUADRANGLE AND THE 
UNINCORPORATED PART OF THE TOPANGA 
QUADRANGLE, LOS ANGELES COUNTY COOPERA¬ 
TIVE, CALIFORNIA 

H.F. YERKES, U.S. Dept, of the Interior, Gcologicnl Survey 
10.0018 LAND-SUBSIDENCE STUDIES IN CALIFORNIA - 
TO STUDY THE EXTENT, MAGNITUDE R 
J.F. POLAND, U.S. Dept, of the Interior, Geological Survey 


Monterey 

«.©04f WAVE AND SURGE CONDITIONS AFTER 
PROPOSED EXPANSION OF MONTEREY HARBOR. 
MONTEREY, CALIFORNIA - HYDRAULIC MODEL 
INVESTIGATION 

C.E. CHATHAM, U.S. Army, Wntcrwuys Experiment Station 


RlVI.USIIM 

5.0033 FIRL ENVIRONMENTAL TESI CHAMBER • U 
DESIGN AND DEVELOPMENT 
C.J AiJl’II., U.S. Depl of Agriculture, Pae Sw For & Rj 
F.xpt. Sta. 

RivKitsini Cohn i y 

6.0168 PERRIS VALLEY URBAN HYDROLOGY SIUD’i 
CALIFORNIA 

M W IIUSIIY. ll.S Dept, of the Interior, Geological Survey 


SatMAMI'N TO 

3.0040 MEASUREMENTS OF DYNAMIC CHARAC 
TMIUSTICS OF MULTISTORY BUU.DIN<iS I 
CALIFORNIA 

ll.(\ SHAH, Stanford University, School of Engineering 


San Diroo 

6.0046 DRAINAGE AND FLOOD CON FRO 

BACKGROUND AND POLICY STUDY • SAN DIEGO 
C.S- NOt.TL, Sun Diego Co. Comp. Plan. Org. 

6.0181 DRAINAGE AND FLOOD CON I RO 

BACKGROUND AND POLICY STUDY • SUMMAR 
REPORT 

\INKNOWN, Sun Diego Reg. Comp. PI. Org. 

13.0002 GENERAL REVIEW OF THE SEISMIC IIAZ.AR 
TO SLUTTED U.S. NAVY INSTALLATIONS 
J.H. SLED, CiilIL Inst, of Technology, Grucluntc School 


San Diego County 

5.0012 THE GREAT OAKLAND, LOS ANGELES, AN 
SAN DIEGO ITRES, SEPTEMBER 22 TO 29, 1970 
US. At.OER. U S. Navy, Ordnance Laboratory 

6.0169 URBAN HYDROLOOY OF POWAY VALLE' 
CALIFORNIA 

J.A. SINGER, U.S. Dept, of the Interior, Gcologicnl Survey 


San Francisco 

6.022B DEVELOPMENT OF HYDROLOGIC DATA NE 
WORKS IN URBAN AREAS 
UNKNOWN, U.S. Dept, of the Interior, Geological Survey 

9.0032 GEOLOGY OF THE POINT BONITA QUADRA] 
GLE, CALIFORNIA 

J. SCHl.OCKEH, U.S. Dept. oT the Interior, Geological Sr 
vcy 

13.0002 GENERAL REVIEW OF THE SEISMIC HAZAP 
TO SELECTED U.S. NAVY INSTALLATIONS 
J.H. SEED. Calif. Insl. of Technology, Graduate School 
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San Jose 

16.0052 THE DEVELOPMENT OF A MEANS FOR AS¬ 
SESSING EMERGENCY MEDICAL RESOURCES 
J.I. COSTANZA. Serendipity Incorporated 

Santa Uahhaka 

3.0157 AN INVESTIGATION OF THE SEISMICITY & 
EARTHOUAKE HAZARDS OF THE SANTA BAR¬ 
BARA CHANNEL REGION • CALIFORNIA 
A. SYLVESTER, Univ. of Culifornia, School of Letters 


Santa Baruaka County 

6.0182 SEA COAST PLANNING PROJECT • CALIFOR¬ 
NIA 

C HETRICK, Univ of California, School of Letters 


Santa Rosa 

3.0025 THE SANTA ROSA. CALIFORNIA. 
EARTHQUAKES OF OCIORFR I. 1969 
K K STEINBRL’GGE, U.S. Dept, of Commerce. Natl. Ocean 
Survey 

Ventura County 

9.0029 GEOLOGY OF THE POINT DUME QUADRAN¬ 
GLE AND THE I.OS ANGELES COUNTY PART OF 
THE TRIUNFO PASS QUADRANGLE. LDS ANGELES 
CO COOPERATIVE. CALIFORNIA 
R.ll. CAMPBELL, U.S Dept of the Interior. Geological Sur¬ 
vey 


Caribbean Sea 


8.0066 INVESTIGATION OF SATELLITE OBSERVED 
TYPHOON-HURRICANE CLOUD CLUSTERS AND 
FLOW FEATURES 

W.M. GRAY, Colorado Slate University, School of Engineer¬ 
ing 

8.0086 COMPUTER METHODS APPLIED TO ATLANTIC 
AREA TROPICAL STORM AND HURRICANE CLI¬ 
MATOLOGY 

J.R HOPE, U.S. Dept of Commerce, Natl. Weather Service 

8.0107 HURRICANE MODIFICATION RESEARCH (PRO¬ 
JECT STORMFURY) 

UNKNOWN, U.S. Dept, of Commerce, Natl. Oceanic & At¬ 
mos. Admin 

8.0122 ATLANTIC TROPICAL CYCLONE STRIKE 
PROBABILITIES (FOR SELECTED STATIONS AND 
THE MONTH OF SEPTEMBER) 

H I. CRUTCHER, U.S Dept, of Commerce, Nail. Climatic 
Center 


1.0006 AVALANCHES ON IMF. NUKIH I am 
HIGHWAY (SR-20) - SUMMARY REPORT 
E R. I.ACHAPEU.E. Slate Dept of Highways 

1.0009 THERMAL SURVEILLANCE OF ACTIVE VOL¬ 
CANOES 

J O ERIEDMAN, U.S Dept of the Interior. Geological Sur¬ 
vey 

l .0011 WATER YIELD IMPROVEMENT AND 
AVALANCHE HAZARD PREDICTION IN ALPINE 
AREAS OF THE ROCKY MOUNTAINS 
M. MARTINELU, Colorado State University, IJ.S.DA. 
Rocky Mtn For. Sta. 

1.0014 AVALANCHE CONTROL IMPLEMENTATION 
STUDY 

£ LAClIAPEU.E, State Dept, of Highways 

3.0080 SEISMICITY OF MENDOCINO ESCARPMENT- 
GORDA RIDGE REGION • CALIFORNIA 
E.G KEITH, Univ. of California, Seismographic Station 

3.0266 SEISMICITY INVESTIGATIONS IN THE 
CASCADE MOUNTAINS AND VICINITY, OREGON, I 
MAY 1969 - 30 APRIL 1970 
H.R. RLANK, Univ. of Oregon. School of Liberal Arts 

3.0280 A STUDY OF SEISMICITY AND CRUSTAL 
STRUCTURE IN WESTERN WASHINGTON USING A 
SEISMIC TELEMETRY NETWORK 
R S. CROSSQN, Univ. of Washington, School of Arts 

9.0051 EFFECTS OF DEFORESTATION ON HIE STA- 
B1UTY OF NATURAL SLOPES OREGON. 
WASHINGTON 

O f/. GRAY, Univ. of Michigan, School of Engineering 

n.0007 PHYSICAL EVALUATION OF CLOUD SEEDING 
TECHNIQUES FOR MODIFYING OROGRAPHIC 
SNOWFALL - THE CASCADE PROJECT 
P V. HOURS, Univ. of Washington, School of Arts 

14.0006 GEODIMETER STUDIES OF CASCADE VOl.- 
CANOES • WASHINGTON. OREGON AND CALIFOR¬ 
NIA 

D.A. SWANSON, U S. Dept of the Interior, Geological Sur¬ 
vey 

14.0007 VOLCANIC HAZARDS IN THE CASCADE 
RANGE • CALIFORNIA AND WASHINGTON 
D.R. CRANDELl., U.S Dept, of the Interior, Geological Sur¬ 
vey 

14.0016 SEISMIC ACTIVITY OF THT: CASCADE VOL¬ 
CANOES 

S.IK SMITH, Univ of Washington, School of Arts 


Central United States 


3.0233 STATE-OF-THE-ART FOR ASSESSING 
EARTHOUAKE HA2ARDS IN THE UNITED STATES 
REPORT I. 

O.W. NHTTLI, U.S. Army, Waterways Experiment Station 

3.0235 SOME GROUND MOTION AND INTENSITY 
RELATIONS FOR THE CENTRAL UNITED STATES 
A NECIOGLU, St. Louis University, Graduate School 
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CE ANDERSON, Uiiiv. ol Wisconsin. School of Natural 
Sciences 

9.0042 DENVER METROPOLITAN AREA. COLORADO 
R M LINDl'Ai.i.. U S. Dept of the Interior, Geological Sur¬ 
vey 

9.0044 DENVER-FRONT RANGE URBAN CORRIDOR 
TIP. OEIH.i.l), U S. Dept of the Interior. Geological Sur¬ 
vey 

10.0004 COAL MINE DEFORMATION STUDIES. SOMER¬ 
SET. COLORADO 

C.R. I) UNRUD, U S Dept of the Interior. Geological Survey 
AOAMS CoilNTV 

6.0187 FLOOD FREQUENCY IN URBAN AREAS - 

COLORADO 

UNKNOWN, IJ.S Dept of the Interior, Geological Survey 
ARAivwior. County 

6.0187 FLOOD FREQUENCY IN URBAN ARF.AS • 

COLORADO 

UNKNOWN, U S Dept, or the Interior, Geological Survey 
Bouldlr Couniy 

6.0187 FLOOD FREQUENCY IN URBAN AREAS - 

COLORADO 

UNKNOWN, U S. Dept, of the Interior, Geological Survey 

Colorado Springs 

4.0005 DENVER URBAN CORRIDOR STUDIES 
COLORADO 

IV/L IlANSEN. U S. Dept of the Interior, Geological Survey 
Dp.nvlr 

3.0217 DENVER EARTHQUAKES 
L.E. OARONO. U S. Army 

3.0272 EARTHQUAKES INDUCED BY UNDERGROUND 
FLUID INJECTION 

fV.C. MCCLAIN, Oak Ridge National Laboratory 

4.0005 DENVER URBAN CORRIDOR STUDIES • 
COLORADO 

IV /?. HANSEN, U.S. Dept of the Interior, Geological Survey 

6.0048 FLOOD FREQUENCY IN URBAN AREAS 
COLORADO 

G.L. DUCRKT, U.5. Dept of the Interior, Geological Survey 
9.0042 DENVER METROPOLITAN AREA, COLORADO 
R.M- UNDVaU U.S. Dept, of the Interior. Geological Sur¬ 
vey 

9.0044 DENVER-FRONT RANGE URBAN CORRIDOR 
T.W Of-h'lEl.f), U S Dept, of the Interior, Geological Sur¬ 
vey 

Di-nvcr County 


IJOUGt.AS COUNTY 

6.0187 FLOOD FREQUENCY IN URBAN AREAS 
COLORADO 

UNKNOWN. U.S. Dept, of the Interior. Geological Survey 
Ff COLUNS 

4.0005 DENVER URBAN CORRIDOR STUDIES 
COLORADO 

11'./?. IIANSLN. U S. Dept, of the Interior. Geological Surv 


Jn riiHsoN County 

6.0187 FLOOD FREQUENCY IN URBAN AREAS 
COLORADO 

UNKNOWN, U.S. Dept, of the Interior. Geological Survey 
Logan County 

7.0014 NATIONAL HAIL RESEARCH EXPERIMENT 
COLORADO, NEBRASKA, WYOMING 
UNKNOWN, U.S. Natl Science Foundation 


Morgan Couniy 

7.0014 NATIONAL HAIL RESEARCH EXPERIMENT 
COLORADO, NEBRASKA. WYOMING 
UNKNOWN, U S. Natl. Science Foundation 


Wtd.o County 

7.0014 NATIONAL HAIL RESEARCH EXPERIMENT 
COLORADO. NEBRASKA, WYOMING 
UNKNOWN, U S. Natl. Science Foundation 


Connecticut 


6.0118 ANSONIA-DERUY LOCAL PROTECTION PR 
JHCT. NAUGATUCK AND IIOIJSATONIC RIVHi 
CONNECTICUT - HYDRAULIC MODEL INVESTIG 
TION 

G A. PICKERING, U S. Army, Waterways Experiment S 
tion 

6.0192 RECOMMENDED REGIONAL PLAN F( 
SEWERAGE, WATER SUPPLY AND STOF 
DRAINAGE - CONNECTICUT 
UNKNOWN, Valley Regional Planning Agey. 

6.0193 SMALL STREAM FLOOD CHARACTERISTICS 

M D. IflOMAS, U.S Dept, of the Interior. Geological Sun 

6.0210 PEAK FLOW FllOM SMALL DRAINAGE ARE 
- CONNECTICUT 

J. HORTON, U.S. Dept, of the Interior, Ocologicul Survey 

8.0034 HURRICANE PROTECTION PROJECT STR/ 
FORD, CONNECTICUT' 

UNKNOWN, U.S. Army, New England Division 


e. AltM Cl r\r\rv 


Ansonia 


or. 


DRAINAGE - CONNECIKUI 


Valley Regional Planning Agey 


Dikhy 


6.0293 LEGAL ISSUES ON ECONOMIC UIILE/ATION 
OF nil- CONNECTICUT RIVI :r flood plains 

l) Wll.KES, Univ. of Massachusetts. Man & His laivimn- 
mem Inst. 


6.01 IK ANSONlA-DHRBY LOCAL PROTFCl ION PRO- 
JEC1. NAUGATUCK ANO HOUSA IONIC RIVERS. 
CONNECTICUT - HYDRAULIC MODEL INVhSTlGA- 
HON 

0 /1 I’lCKElUNO. L'.S. Atnty, Waterways Experiment Sta¬ 
tion 

6.0192 RECOMMENDED REGIONAL PLAN K)R 
SEWERAGE. WAIER SUPPLV AND STORM 
DRAINAGE - CONNl-CTlCiri 
UNKNOWN, Valley Regional Planning Agcy. 

Ni.w London 

8.0037 NEW LONDON HURRICANE PROII.CIION PRO- 
Jl'C T, NLW LONDON. CONNI-X TIC'UT 
UNKNOWN, U S. Army. New England Division 


6.0294 LEGAL T'ACTORS IN LCONOMLIRIC MODEL- 
INCi Of LOCAL FLOODPLAIN MANAfJLMLN I 
DI-VICKS IN Till-. CONNFCTiCOI RIVKR I1ASIN 
l) Wll.KES, Univ. ol Massacinisetts, Water Resources 
Research C'tr 

Death Valley 

3.0180 TI-C'IONIC ANALYSIS Of SKISMICALLY AC¬ 
TIVE ZONKS IN NI-VADA. IN SUPPORT Of 
CAR'IMOUAKi: CONTROL EXPERIMENT • CALIFOR¬ 
NIA. NEVADA. U I All 

OliKll.l), U S. Dept of the Interior. Geological Survey 


Delaware 


Sl.YMOUK 

6.0192 RKCOMMKNDKD UKOIONAI. PLAN LOR 
SEWERAGE, WATKU SUPPLY AND SIORM 
DRAlNACil- - CONNECTICUT 
UNKNOWN, Valley Regional Planning Agcy. 


Slfll.TON 

6.0192 RLCOMMLNDLD REGIONAL PLAN f()R 
SEWERAGE, WAFER SUPPLY AND STORM 
DRAINACif - CONNECTICUT 
UNKNOWN, Valley Regional Planning Agcy. 


Stuatiouu 

8.0034 HURRICANE- PROTECTION PROJKC'I, STRAT¬ 
FORD. Connecticut 

UNKNOWN, U S. Army. New England Division 


Connecticut River 


6.0105 FLOOD PROOFING DECISIONS UNDKR UNCER¬ 
TAINTY - AN APPLICATION TO THE CONNEC¬ 
TICUT RIVER BASIN 

/*. AKEILU, Univ. of Massachusetts, Water Resources 
Research Clr. 

A.0I73 COMPUTER SIMULATION MODEL FOR FLOOD 
PLAIN DEVELOPMENT - PART H - MODEL 
DESCRIPTION AND APPLICATIONS 
N.Y AHVANmniS, I N T A S A Incorporated 

6.0291 ECONOMIC AND LEGAL ANALYSIS Of ALTER¬ 
NATIVE FLOOD CONTROL STRATEGIES 


6.0336 THK POLITICAL ECONOMY Of WATER 
RESOURCES 

l) J AU.EE, Slate University of New York. Agricultural Ex¬ 
periment Sta 

8.(1002 COASTAL SIORM DAMAGE: WITH SPECIAL 
REFERENCE IO THE OKLMARVA REGION OF 
DKLAWARE. MARYLAND, VIRGINIA 
/-‘.A \WAYE, Univ. of Delawaie. School of Arts 

15.0010 BLACII EROSION PROJECT, DELAWARE 
COAST PROTECTION PROJECT. DELAWARE 
UNKNOWN, U.S Army, Engineer District 

StJSSt X C'OUNIY 

8.0002 COASTAL STORM DAMAGE. WITH SPECIAL 
REFERENCE TO THE DKLMARVA REGION OF 
DELAWARE. MARYLAND, VIRGINIA 
F.J. SWAYE, Univ. of Delaware, School of Arts 


Delaware Basin 


6.0130 REGIONAL COMPREHENSIVE MULTI PURPOSE 
WATER RESOURCES PLANNING STUDIES IN NLW 
YORK 

J.A. EINUK, State Dept of Ettv Consorv. 


Delaware Bay 


8.0002 COASTAL STORM DAMAGE WITH SPECIAL 
REFERENCE TO THE DKLMARVA REOION OF 
DELAWARE. MARYLAND. VIRGINIA 
F.J. SWAYE, Univ. of Delaware, School of Arts 
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Simey 

3.0229 SKISMIC DESIGN DECISION ANALYSIS FOR 
EASTERN Mli'l'ROPOLIT AN ARHAS 
R V WHITMAN, M;ibs. Inst of Technology, School of En¬ 
gineering 

3.0263 TECTONIC STRESS IN THE EASTERN U S IlY 
SEfSMIC METHODS 

\f. WYSS, Columbia University, L.iinotu Doherty Geolog 
Obscrv. 

6.0144 OPTIMAL ANTECEDENT PRECIPITATION IN¬ 
DICES FOR SMALL EASTERN WATERSHEDS 
H M. REICH, Penn. State University, Imt. Res Land & Wtr. 
Rcsour. 

8.0123 PRELIMINARY CLIMATIC DATA REPORT HUR¬ 
RICANE AGNES JUNE 14-23, 1972 
R.M. DEANGEUS. U S. Dept oT Commerce, Natl. Climatic 
Center 

10.0026 RETURNING UNDERGROUND COAL MINE 
WASTES TD MINED-OUT VOIDS 
/< d. CARf’LNTER, Natl. Acad, uf Sciences 

U.0004 NATIONAL EAST COAST WINTER STORMS 
OPERATIONS PLAN 

UNKNOWN, U S Dept, of Commerce. Natl. Oceanic & At¬ 
mos. Admin. 

12.0013 NATIONAL EAST COAST WINTER STORMS • 
OPERATIONS PLAN 

UNKNOWN, U S Dept of Commerce, Nall Oceanic & At¬ 
mos. Admin. 


Edwards Plateau 


6.0388 RELATION OF CLIMATIC AND WATERSHED 
CHARACTERISTICS TO STORM RUNOFF IN THE 
EDWARDS PLATEAU - TEXAS 
WXl KNISEI., U.S. Dept, of Agriculture. Dlackland Experi¬ 
ment Watershed 


Everglades National Park 

10.0028 SUBSIDENCE INVESTIGATIONS ON ORGANIC 
SOILS 

BXi. V()f.K, Agric. Res. & Educ. Center 


Finger Lakes 

6.0340 DRAINAGE STUDY - INVENTORY AND ANALY¬ 
SIS 

UNKNOWN, Genesee Finger Lake Reg Board 


Flat River 


3.0240 RESEARCH IN EARTH STRAINS AND EOCAI 
MECHANISMS - MISSOURI 
W. STAUDER. St. Louis University, School of Arts 


Florida 


2.0003 CENTRAL FLORIDA SEEDING PROJECT 
J I) MCEADDEN, U S Dept o/ Commerce, Research l-'ligln 
Facility 

2.0005 JOINT FEDERAL-STATE CUMULUS SEEDING 
PROGRAM FOR MITIGATION OF 1971 SOUTH 
FLORIDA DROUGHT 

J SIMPSON, U.S Dept, of Commerce, Natl. Oceanic & At¬ 
mos. Admin. 

2.0010 FLORIDA CUMULUS SEEDING EXPERIMENT 
FOR DROUGHT MITIGATION, APRII.-MAY 1971 
WA. WOODLEY, U.S Dept oT Commerce, Environ 
Research Laboratories 

2.0014 BEACHES AND GROUND WATER OF CAPE SA¬ 
BLE. FLORIDA, DURING EXTREME DROUGH T 
R J RUSSELL, Louisiana State Univ. Systems, Coastal Stu¬ 
dies Institute 

6.0005 FLOOD INSURANCE. STUDY 
C. BARRIENTOS. U.S. Dept of Commerce, National 
Weather Service 

6.0066 AN OPTIMUM WATER ALLOCATION MODEL 
BASED ON AN ANALYSIS FOR THE KISSIMMEE 
RIVER BASIN • FLORIDA 

J.h. REYNOLDS, Univ. of Florida, School of Agriculture 

6.0067 HYDROLOGIC AND BIOLOGIC STUDIES OF 
SOUTHWEST FLORIDA (BIG CYPRESS) 

//. KLEIN, U.S. Dept, of the Interior. Geological Survey 

6.0068 RESPONSE OF WATER LEVELS TO FLOOD 
CONTROL OPERATIONS IN SOUTHEASTERN 
FLORIDA 

W.A. PUT, U S. Dept. oT the Interior, Geological Survey 

6.0069 HYDROLOGIC BASE FOR WATER MANAGE¬ 
MENT, DADE COUNT Y, FLORIDA 
UNKNOWN, U.S. Dept, of the Intciior, Geological Sutvcy 

6.0070 STUDIES OF THE RED ALGAE IN HISCAYNF 
BAY 

A. THORHAUG, Univ of Miami, School of Marine Science 

6.0071 ESTUARINE HYDROLOGY OF TAMPA BAY 
C.R. GOODWIN, U.S. Dept, of the Interior, Geological Sur¬ 
vey 

6.0072 ORANGE, SEMINOLE, OSCEOLA COUNTIES - 
WATER MANAGEMENT 
UNKNOWN, East Cent. Florida Reg. Coun. 

6.0230 GEOHYDROLOGIC CONDITIONS AND FLOOD 
POTENTIALS IN THE SINK AREAS OF SOUTH 
WESTERN SEMINOLE COUNTY. FLORIDA 
W. ANDERSON, U.S. Dept. oT the Interior, Geological Sur¬ 
vey 

6.0231 SARASOTA - ZONING AND SUBDIVISION CON¬ 
TROLS • REVIEW, ANALYSIS. AND RECOMMENDA¬ 
TIONS CONCERNING CURRENT REGULAT IONS 
E.R. BARTLEY, Tampa Bay Regional Plan. Coun. 

6.0232 ZONING REGULATIONS OF THE CITY OF 
SARASOTA. FLORIDA 
UNKNOWN, Tampa Bay Regional Plan. Coun. 
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ON SMAl.L DRAINAGE AREAS IN FLORIDA 

U'.C URIDGES, US Dept of ihc Interior. Geological Sur¬ 
vey 

6.0234 HYDROGRAPH MODEL STUDIES OF THE HILL- 
SHOROUGU, ALALIA, AND ANCl.OTE RIVER 
I1ASINS, FLORIDA 

J E TURNl.lt, U S Dept. of the Interior. Geological Survey 
6.0235 FLOOD PLAIN STUDY AND MODEL FLOOD 
PLAIN ordinance: 

UNKNOWN, Palm Reach Co. Area Plan, tkl 
6.0236 FLOOD PLAIN STUDY AND MODEL FLOOD 
PLAIN ORDINANCE, MARCH. 1972 

UNKNOWN. Palm Reach Co. Area Plan. lid. 

8.0005 ATLANTIC HURRICANE: SEASON OF 1972 

R.fl. SIMPSON, U S. Dept, of Commerce. Natl Weather 
Service 

8.0026 EVACUATION OF COASTAL RESIDENTS DUR¬ 
ING HURRICANES A PILOT STUDY FOR DADE 
COUN TY, FLORIDA 

UNKNOWN, Miami Federal Executive Uoard 
8.0103 REACH CHANGES RY EXTRAORDINARY 
WAVES CAUSED RY HURRICANE CAMILLE 

C.J. SONU, Louisiana Stale Univ, Systems, Coastal Studies 
Institute 

8.0123 PRELIMINARY CLIMATIC DATA REPORT HUR¬ 
RICANE AONES JUNE 14-23. 1972 

R.M. DEANGEl.lS. U S. Dept, of Commerce, Nall. Climatic 
Center 

10.0028 SUI1SIDENCE INVESTIGATIONS ON ORGANIC 
SOILS 

n.G. VOLK, Agric. Res. Si Edue. Center 
10.002‘J REMOTE SENSING. ALFAFIA AND PEACE 
RIVER BASINS, FLORIDA 

A.E. COKER, U.S. Dept, of the Interior, Geological Survey 
12.0025 LIFE CYCLE OF* FLORIDA KEYS’ WATER¬ 
SPOUTS 

J.fl. (JOl.DEN, U.S. Dept. oT Commerce, Environ. Research 
Laboratories 

12.0039 SOME STATISTICAL ASPECTS OF WATER¬ 
SPOUT FORMATION - FLORIDA 

J.H. GOLDEN, U.S. Dept, of Commerce, Natl. Severe 
Storms Lab. 

15.0005 KENNEDY SPACE CENTER OCEAN BEACH 
EROSION - FLORIDA 

A.J. MEDI A, Univ. of Florida. School of Engineering 

15.0006 BAL HARBOUR, FLORIDA PARTIAL BEACH 
RESTORATION, BEACH EROSION CONTROL AND 
HURRICANE PROTECTION PROJECT, DADE COUN¬ 
TY, FLORIDA 

UNKNOWN, U.S. Army, Engineer District 
15,0015 COASTAL WORKS EVALUATION - CALIFOR¬ 
NIA, FLORIDA 

UNKNOWN, U.S. Army, Coastal Engin. Res. Center 
15.0016 COASTAL ENGINEERING STUDIES RELATED 
TO FLORIDA’S SHORELINE AND BEACH EROSION 
PROBLEMS 

J.A. PURPURA, Univ. of Florida. School of Engineering 
15.0017 A STUDY OF NEARSHORE PROCESSES IN 


6.0068 RESPONSE OF WATER LEVELS TO FLOOD 
CONTROL OPERATIONS IN SOUTHEASTERN 
FLORIDA 

W A Pill . U S Dept of the Interior. Geological Survey 
Dadi; County 

6.0068 RESPONSE OF WATER LEVELS TO FLOOD 
CONTROL OPERATIONS IN SOUTHEASTERN 
FLORIDA 

IF A. PTH, U.S. Dept of the Interior, Geological Survey 

6.0069 HYDROLOGIC BASE l-'OR WATER MANAGE¬ 
MENT, DADE COUN TY, FLORIDA 
UNKNOWN, U.S. Dept, of the Interior. Geological Survey 

8.0026 EVACUATION OF COASTAL RESIDENTS DUR¬ 
ING HURRICANES A PILOT STUDY FOR DADI: 
COUN TY. FLORIDA 

UNKNOWN, Miami Federal Executive Board 

15.0006 UAL HARBOUR. FLORIDA PARTIAL BEACH 
RES TORA'I ION. BEACH EROSION CONTROL AND 
HURRICANE PROTECTION PROJEC T, DADE COUN¬ 
TY. FLORIDA 

UNKNOWN, U.S Army, Eugiiieci Dixliict 
El. WaI.TON 

8.0103 BEACH CHANGES BY EXTRAORDINARY 
WAVES CAUSED I1Y HURRICANE CAMILLK 

C.J. SONU, Louisiana Stale Univ. Systems, Coastal Studios 
Institute 

Orange County 

6.0072 ORANGE, SEMINOLE, OSCEOLA COUNTIES - 
WATER MANAGEMENT 
UNKNOWN. East Cent. Florida Reg. Conn. 

Osceola County 

6.0072 ORANGE. SEMINOLE, OSCEOLA COUNTIES - 
WATER MANAGEMENT 
UNKNOWN, East Cent. Florida Reg. Gum. 

Pai.m Beach County 

6.0235 FLOOD PLAIN STUDY AND MODEL FLOOD 
PLAIN ORDINANCE 

UNKNOWN, Palm Beach Co. Area Plan Ud. 

6.0236 FLOOD PLAIN STUDY AND MODEL FLOOD 
PLAIN ORDINANCE. MARCH. 1972 
UNKNOWN, Palm Beach Co. Area Plan. lid. 


Sarasota 

6.0231 SARASOTA - ZONING AND SUBDIVISION CON¬ 
TROLS - REVIEW. ANALYSIS. AND RECOMMENDA- 



6.0072 ORANGE. SEMINOLE. OSCEOLA COUNTIES - 
WATER MANAGEMENT 
UNKNOWN, n.isi Ccnl. Florida Reg. ('nun. 

6.0230 GEOHYDROl.OGIC CONDITIONS AND FLOOD 
POTENTIALS IN THE SINK AREAS OF SOUTH 
WESTERN SEMINOLE COUNTY. FLORIDA 
IE. ANDERSON, U S Depl ol' the Interior. Geological Sur¬ 
vey 

Front Range 


1.0012 PHYSICAL PROPERTIES OF ALPINE SNOW AS 
RELATED TO WEATHER AND AVALANCHE CON¬ 
DITIONS 

M MARTlNEl.l.l. U S Dept of Agriculture, Rocky Mtn. 
For & Rg Ex Sin 

4.0005 DENVER URBAN CORRIDOR STUDIES - 
COLORADO 

IT./?. HANSEN, U S. Dcpi. of the Interior, Geological Survey 

6.0185 MOUNTAIN SOILS, FRONT RANGE URBAN 
CORRIDOR 

K I. FIERCE, U.S Dept, of tlic Interior, Geological Survey 

9.0044 DENVER-FRONT RANGE URBAN CORRIDOR 

T.W. OEI'IELD, U.S. Dept, of the Interior, Geological Sur¬ 
vey 


Galveston Bay 


8.0013 TEXAS COAST HURRICANE SURGE MODEL 
STUDIES 

N.J. RROGDON, U.S. Army, Estuaries Division 
8.0039 GALVESTON BAY HURRICANE SURGE • RE¬ 
PORT 3 - EFFECTS OF HARRIERS ON TIDES. CUR- 
RENTS. SALINITIES. AND DYF DISPERSION (AB- 
BREV) 

W.H- BOHR. U.S. Army, Waterways Experiment Station 
8.0040 GALVESTON BAY HURRICANE SURGE STUDY 
- BARRIERS ON HURRICANE SURGE HEIGHTS - 
HYDRAULIC MODEL INVESTIGATION 

N.J. RROGDON, U.S. Army, Waterways Experiment Station 

8.0045 GALVESTON BAY HURRICANE SURGE - RE¬ 
PORT I - EFFECTS OF PROPOSED BARRIERS ON 
HURRICANE SURGE HEIGHTS (ABBREV) 

R.A. SAGER, U.S. Army, Waterways Experiment Station 
8.0046 GALVESTON BAY HURRICANE SURGE - RE- 
PORT (2) EFFECTS OF PROPOSED BARRIERS ON 
TIDES, CURRENTS. SALINITIES, AND DYE DISPER¬ 
SION (ABBREV) 

R.A. SAGER, U.S. Army, Waterways Experiment Station 


Gar lock Fault 

3.0 tn SAN ADREAS FAULT • CALIFORNIA COOP 
M,M. CLARK, U.S Dept, of the Interior, Geological Survey 


5.0043 THE INFLUENCE OF WEATHER AND Cl.lMA IT- 
ON FOREST FIRE OCCURRENCE AND BEHAVIOR 
IN THE EAST AND SOUTH 

l) T WU.l.lAMS, U.S. Dept of Agriculture. SE l-'otcst Ex 
perimeni Station 

6.0033 SPtWREU. BLUFF LAKH. FLINT RIVER. GH.OR 
GIA 

UNKNOWN, U S Army. Engineer District 

6.0073 CASE STUDY OF REMEDIAL FLOOD MANAGE: 
MENT IN AN URBAN ARFA - PHASE III 
L.D. JAMES . Georgia Inst, of Technology. Environment;! 
Resources Center 

6.0074 CRITICAL ANALYSIS OF MVF. WAT KRSHEI 
MODFLS IN FOUR PHYSIOGRAPHIC REGIONS Ol 
GEORGIA 

A.M. LUMR, Georgia Inst, of Technology, Environment;! 
Resources Center 

6.0075 FLOOD HYDROLOGY ON SMALL DKA1NAGI 
AREAS IN GEORGIA 

lid. GOLDEN, U S. Dept, of the Interior, Geological Surve; 

6.0237 IMPLICATIONS OE ZONING AS AN URHAF 
WATER MANAGEMENT MEASURE - GEORGIA 
C /•'. Ef.OYL), Univ. of Georgia. School of Business Admin. 
6.0240 THE PEACHTREE CREEK WATERSHED AS / 
CASE HISTORY IN URBAN FLOOD PLAIT 
DEVELOPMENT 

LI) JAMES . Georgia Inst, of Technology. Environmetttii 
Resources Center 

6.0241 TRAVEL TIME OF GEORGIA STREAMS 
A.M. l.UMR, Georgia Inst of Technology, Environment! 
Resources Center 

6.0242 THE EFFECTS OF LAND USE CHANGE ON Till 
HYDROLOGY OF AN URBAN WATERSHED 
J R. WALLACE, Georgia Inst, of Technology. Environment; 
Resources Center 

6.0244 ATLANTA METROPOLITAN AREA URUAI 
FLOOD RUNOFF CHARACTERISTICS - GEORGIA 
ff.G. GOLDEN, U.S. Dept, of the Interior, Geological Surve 
6.0245 WATER RESOURCES OF MIDDLE GEORGIA 
UNKNOWN, Middle Georgia Area Plan. Com. 

15.0007 JEKYLL ISLAND. GEORGIA, BEACH EROSlOi 
CONTROL AND HURRICANE PROTECTION 
UNKNOWN, U.S. Army, Engineer District 

Atlanta 

6.0240 THE PEACHTREE CREEK WATERSHED AS 
CASE HISTORY IN URBAN FLOOD PLAI 
DEVELOPMENT 

L.D JAMES, Georgia Inst, of Technology, Environment 
Resources Center 

6.0242 THE EFFECTS OF LAND USE CHANGE ON TH 
HYDROLOGY OF AN URBAN WATERSHED 
J.R WALl.ACE, Georgia Inst, of Technology, Environment; 
Resources Center 

6.0244 ATLANTA METROPOLITAN AREA URllA 
FLOOD RUNOFF CHARACTERISTICS - GEORGIA 
U O. GOLDEN, U.S. Dept, of the Interior, Geological Surve 


1-18 


Sciences 


Grand Isle 


8.0030 GRAND ISLE. LOUISIANA. AND VICINITY HUR¬ 
RICANE PROTEC'I ION ASSOCIA'I ED WATiiR FEA¬ 
TURE-. BAYOU LAFOURCHE - LOUISIANA (All- 
HRF.V) 

UNKNOWN, U.S. Army, Engineer Disirici 


Grand Fra verse Bay 

15.0026 COASTAL ZONE AND SHORHI.ANDS 
MANAGEMENT - GREAT LAKES 
J M. ARMSTRONO, Univ. of Michigan, School of Engineer- 
ing 

Great Basin 


3.0180 TECTONIC ANALYSIS OE SEISMlCAl.LY AC¬ 
TIVE ZONES IN NEVADA. IN SUPPORT OE 
EARTHQUAKE CONTROL EXPERIMENT • CALIFOR¬ 
NIA. NEVADA,UTAH 

ORKH.D, U.S. Dcpl. of ihc Interior, Geological Survey 

3.0180 TECTONIC ANALYSIS OE SEISMICvU.I.Y AC¬ 
TIVE ZONES IN NEVADA, IN SUITOR! OE 
EARTHOUAKE CON TROL EXPERIMENT - CALIFOR¬ 
NIA, NEVADA. UTAH 

P.P. ORKH.D, U.S Dept, of the Interior, Geological Survey 
3.0258 MICROSEISMICUY AND TECTONICS OE THE 
NEVADA SEISMIC ZONE 

f'.J. (JUMPER, Columhiu University, Lament Doherty 
Geolog. Ohserv. 

Great Lakes 


6.0052 REGULATION OF GREAT LAKES WATER 
LEVELS REPORT TO THE INTERNATIONAL JOINT 
COMMISSION IIY THE INTERNATIONAL GREAT 
LAKES LEVELS BOARD 
UNKNOWN, Internal. Joint Commission 

6.0207 LAKE HYDROLOGY 
L. RAJORUNaS, U.S. Dept, of Commerce, Limnology Divi¬ 
sion 

6.0267 HYDROLOGIC MODELS OF THE GREAT LAKES 
D.l). MEREDITH, Univ. oT Illinois, School of Engineering 

11.0003 THE MODIFICATION OE GREAT LAKES 
WINTER S TORMS 

II.K. WEfCKMANN, U.S. Dept. oT Commerce, Atmospheric 
Phys, & Client. Lab. 

11.0005 SNOW FORECASTING FOR SOUTHEASTERN 
WISCONSIN 

R.W. HARMS, U.S. Dept, of Commerce, Natl. Weather Ser¬ 
vice 


j M. AKMrt / /((WO, Umv ot Michigan, School ot t iigineer- 
ing 

16.0040 REGULATION O! GREAT LAKES WATER 
LEVELS • A SUMMARY REPORT/1‘J74 
UNKNOWN, Internal Joint Commission 


Gulf of Alaska 


3.0131 TECTONIC HISTORY - NORTH PACIFIC CON¬ 
TINENTAL MARGIN - ALASKA 
R. YONHUENE, U.S. Dept, of the Intciior. Geological Sur¬ 
vey 

13.0012 EVALUATION OE LONG PERIOD SUKEACH 
WAVES IN HIE. GULF OF ALASKA 
V'.C. ROYER, Univ. of Alaska, Inst, of Marine Sciences 


Gulf of Mexico 


8.0006 APPLICATION OE ICONOMIC ANALYSES TO 
HURRICANE WARNINGS TO RESIDENTIAL AND 
RETAIL ACTIVITIES IN HIE U. S. GULF OE MEX- 
ICO COASTAL REGION 

/..O'. ANDERSON, Univ. of Miami. School of Marine Science 

8.0040 GALVESTON BAY HURRICANE SURGE STUDY 
- HARRIERS ON HURRICANE SURGE HEIGHTS • 
HYDRAULIC MODEL INVESTIGATION 
N.J. IIROODON, U.S. Army, Waterways Experiment Station 

8.0048 EFFECTS ON LAKE PONICHARTRAlN, I.A.. OF 
HURRICANE SURGE CON'IROI. STRUCTURES AND 
MISSISSIPPI RIVER-GULF OUTLET CHANNEL 
l.C. TAU.ANT, U.S. Army, Waterways Experiment Station 

8.0049 THE USE OE GRASSES FOR DUNE STABILIZA¬ 
TION ALONG THE GULF COAST WITH INITIAL 
EMPHASIS ON THE TEXAS COAST 
J.W lill.HORN, Gulf Univ. Res. Consortium 

8.0051 PRELIMINARY REPORT ON AN ANALYSIS OF' 
PROJECT II DATA (WAVE FORCES ON A PILE), 
HURRICANE CARLA. GULL OF' MEXICO 
E.M. AllDEl.AAL, Univ. or California, School of Engineering 

8.0076 HURRICANE EFFECTS ON PORT FACILITIES 
R.D. MARSHALL, U.S. Dept, of Commerce, Nall. Bureau oT 
Standards 

8,0086 COMPUTER METHODS APPLIED TO ATLAN TIC 
AREA TROPICAL STORM AND HURRICANE CLI¬ 
MATOLOGY 

J.R. HOPE, U.S. Dept, of Commerce, Natl. WeiRhor Service 

8.0106 BENEFITS OF ENVIRONMENTAL PREDICTION 
IN THE EASTERN GULF OF MEXICO 
M.C. JOHNSON, U.S. Dcpl. of Commerce, Nall. Oceanic & 
Atmos. Admin. 

8.0107 HURRICANE MODIFICATION RESEARCH (PRO¬ 
JECT STORMEURY) 

UNKNOWN, U.S. Dcpl. of Commerce, Nall. Oceanic & At¬ 
mos. Admin. 

8.0109 TROPICAL STORM SURGE FORECASTING 



ft II. 


CP- JEI.ESMANSKI, Us. Dc/>l of Commerce. techniques 
Development Lab 

8.0122 ATLANTIC TROPICAL CYCLONE STRIKE 
PROBABILITIES (FOR SELECTED STATIONS AND 
I HR MONO! or- SEPTEMBER) 

HI. CRUTCHER, US Dept uT Commerce. Natl. Climatic 

Center 

8 0132 ATLANTIC HURRICANE FRKOUKNCIES ALONG 
THE US. COASTLINE 

RH SIMPSON, US. Dept uf Commerce, Natl Weather 
Service 

15.0035 PROPERTIES AND STABILITY OF A TEXAS 

harrier beach inlet 

C MASON. Texas A & M University System. Graduate 
School 

15.0030 INVESTIGATION OF SHORELINE CHANGES AT 
SARGENT BEACH. TEXAS 

WN SEEUG. Texas. A & M University System. Graduate 
School 

15.0037 TEXAS BARRIER ISLANDS 
R.fc\ HUN PER, U S Dept of the Interior. Geological Survey 


Gulf Coastal Plain 


3.0243 THE EFFECT OF GEOLOGIC STRUCTURE ON 
THE OCCURRENCE OF FRESH GROUND WATER IN 
POST-OUGOCENE DEPOSITS OF THE GULF 
COASTAL PLAIN 

PH. JONES, U.S. Dept, of ihc Interior, Geological Survey 
6.0067 HYDROLOGIC AND BIOLOGIC STUDIES OF 
SOUTHWEST FLORIDA (BIG CYPRESS) 

//. KLEIN, U S. Dept of the Interior. Geological Survey 

10.0008 STATUS OF LAND SUBSIDENCE DUE TO 
GROUND WATER WITHDRAWAL IN MISSISSIPPI 
DM. KEADY, Mississippi St University, School of Arts 

10.0032 CONTROL OF LAND SUBSIDENCE IN THE! 
TEXAS GULF COAST AREA 
AP. DEl.ELACHE, l.amar University, School of Engineering 


Hawaii 


6.0076 URBAN HYDROLOGY AND URBAN WATER 
RESOURCES OF THE ISLAND OF OAHU. HAWAII 
Y E'OK, Univ. or Hawaii, Water Resources Research Ctr. 

6.0077 FLOOD HYDROLOGY AND URBAN WATER 
RESOURCES OF THE ISLAND OF OAHU. HAWAII 
l'S. EOK, Univ. of Hawaii, Water Resources Research Ctr. 

6.0078 INSTANTANEOUS UNIT HYDROGRAPH ANALY¬ 
SIS OF HAWAIIAN SMALL WATERSHEDS 
R. WANG, Univ. of Hawaii. Water Resources Research Ctr. 

6.0246 SPACE-TIME VARIATIONS IN HIGH INTENSITY 
RAINFALL ON THE WINDWARD COAST OE THE 
ISLAND OF HAWAII (PHASE III) 

C M. EULI.ERTON, Univ. of Hawaii, Cloud Physics Obser¬ 
vatory 

6.0247 HYDROLOGIC RELATIONS IN HAWAII 
D JAY, U S. Army, Pacific Ocean Division 

6.0249 SPECIAL FLOOD DATA COLLECTION, HAWAII 

D # ff ox_ i* . - _ 


vcy 

6.0251 SPECIAL FLOOD-DATA COI.I.EC I ION - HAWAII 
UNKNOWN, U S. Dept, of the liitcrior.Geologie.il Survey 

6.0252 HAWAII ENVIRONMENTAL SIMULA ! ION 
MODEL 

D C COX. Univ of Hawaii. School ol Arts 

8.0097 GIANT WAVES HIT HAWAII 
J. UOTEOMS, U.S. Dept, of Commerce. Nall. Weathei Ser¬ 
vice 

13.0009 STABILITY OF RUI1BI.E-MOUND TSUNAMI 
BARRIER HII.O HARBOR. HAWAII HYDRAULIC 
MODEI. INVESTIGATION 

A M. KAMEL, U S Army, Waterways Experiment Station 

13.0010 STEADY-FLOW STABILITY TESTS OF NAVIGA¬ 
TION OPENING STRUCTURES, 1111.0 HARBOR. TSU¬ 
NAMI HARRIER. HILO, HAWAII - HYDRAULIC 
MODEI. INVESTIGATION 

N. R. OSWALT, U.S. Army. Waterways Experiment Station 

1.1.0024 TSUNAMI SHORELINE T HACT 
GP WOOl.l.ARO. Univ. of Hawaii. Hawaii Inst, of 
Geophysics 

13.0025 THE MAJOR TSUNAMI IN THU HAWAIIAN 
ISLANDS 

UNKNOWN, U.S. Dept, of C'ommcico. Nall. Ocean Survey 

13.0027 A REVIEW OF TUI- EXPERIMENTAL DATA 
RELATIVE TO THE PILOT MODEI. STUDY FOR 
THE DESIGN OF 1111.0 HARBOR TSUNAMI MODEL 
G.H. KElJUXiAN, U.S Army, Waleiways Experiment Sta¬ 
tion 

14.0001 VOLCANIC HAZARDS ON THE ISLANDS OE 
HAWAII 

l).R. MULUNEAlJX, L' S. Dept, of the Interior. Geological 
Survey 

14.0004 HAWAIIAN VOLCANO OBSERVATORY 

O. W. PE.lE.RSON, U.S Dept, of the Interior, Geological Sur¬ 
vey 

14.0008 THERMAL SURVEILLANCE OF VOLCANOES • 
REMOTE SENSING OE LONG VALLEY IN 
GEOTHERMAL PROGRAM - WASHINGTON. 
OREGON AND CALIFORNIA 
J.O. E'RHiOMAN, U.S. Dept, of the Interior, Geological Sur¬ 
vey 

14.0010 VOLCANIC HAZARDS. ISLAND OF HAWAII 
D R. MULUNF.AUX, U.S. Dept, of the Interior, Geological 
Survey 

14.0014 REOlONAl. VOLCANOLOGY WESTERN 

UNITED STATES INCLUDING ALASKA AND 
HAWAII 

R L. SMITH, U.S. Dept, of the Interior, Geological Survey 
14.0015 RAINWATER CONTAMINATION BY VOLCANIC 
VOLATILES FROM K1I.AUEA VOLCANO, HAWAII 
(PHASE I) 

J.B. ElNl^YSQN, Univ. of Hawaii. Water Resources 
Research Ctr 

15.0018 DEPOSITION OF HAWAIIAN WATERSHED 
AND ESTUARIAN SEDIMENTS 

P. FAN, Univ. of Hawaii, Water Resources Research Cir. 

15,0026 COASTAL ZONE AND SHORELANDS 
MANAGEME - • T 1 AKRC 


N.R. OSWALT, U S Army, Waterways Experiment Station 

13.0025 THE MAJOR TSUNAMI IN THE HAWAIIAN 
ISLANDS 

UNKNOWN, U S. Dept, of Commerce, Natl. Ocean Survey 

Honolulu 

13.0025 THE MAJOR TSUNAMI IN THE HAWAIIAN 
ISLANDS 

UNKNOWN, U S. Dept of Commerce, Natl Ocean Survey 

15.0018 DEPOSITION OF' HAWAIIAN WATERSHED 
AND ESTUARIAN SEDIMENTS 
P. TAN, llniv. of Hawaii. Water Resources Research Ctr 


Kaiuium 

13.0025 THE MAJOR TSUNAMI IN THE HAWAIIAN 
ISLANDS 

UNKNOWN, U S. Dept, of Commerce, Nall. Ocean Survey 


Hcbgen Luke 

3.0275 SEISMICITY AND CONTEMPORARY TEX TONICS 
OE TUI: YELLOWSTONE PaRK-IIEHOHN LAKE; RE¬ 
GION 

R.li. SMITH, Univ. of Utah. School of Mines 


Hillsborough River 


6.0234 HYDROGRAPH MODEL STUDIES OE THE IIILL- 
SIIOROUGH, ALAEIA. AND ANCLOTE RIVER 
I1ASINS, FLORIDA 

JT\ TURNER, U.S. Dept, of the Interior, Geological Survey 


Hilo hay 


13.0009 STAIIILITY OE RUBBLE-MOUND TSUNAMI 
BARRIER HILO HARBOR. HAWAII. HYDRAULIC 
MODEL INVESTIGATION 

A.M. KAMEL, U.S Army, Waterways Experiment Station 
13.0010 STEADY-FLOW STAIIILITY TESTS OE NAVIGA¬ 
TION OPENING STRUCTURES, HII.O HARBOR, TSU¬ 
NAMI BARRIER, HILO. HAWAII - HYDRAULIC 
MODEL INVESTIGATION 

N.R. OSWALT, U.S. Army, Waterways Experiment Station 
13.0025 THE MAJOR TSUNAMI IN THE HAWAIIAN 
ISLANDS 

UNKNOWN, U.S. Dept, of Commerce, Natl. Ocean Survey 
13.0027 A REVIEW OF THE EXPERIMENTAL DATA 
RELATIVE TO THE PILOT' MODEL STUDY FOR 
THE DESION OF HILO HARBOR TSUNAMI MODEL 

G.H. KEULEGAN, U.S. Army. Waterways Experiment Sta¬ 
tion 


Housutonic River 


6.0118 ANSONIA-DRRIIY LOCAL PROTECTION PRO¬ 
JECT, NAUGATUCK AND HOUSATONIC RIVERS, 
CONNECTICUT • HYDRAULIC MODEL INVESTIGA¬ 
TION 

0 /1. PICKERING, U.S Army, Waterways Experiment Sta¬ 
tion 


Hurricane Creek 


6.0055 HURRICANE CREEK WATERSHED PROJECT. 
HUMPHREYS AND DICKSON COUNTIES. TENNES¬ 
SEE 

UNKNOWN, U.S Dept, of Agriculture. Soil Conservation 
Service 

6.0200 HURRICANE CREEK WATERSHED STRUC¬ 
TURAL PROJECT MEASURE. KENTUCKY 
UNKNOWN. U S Dept. oT Agriculture, Soil Conservation 
Service 


Hurricane Fault 


3.0276 REGIONAL SEISMICITY AND TECTONICS OF 
THE SOUTHERN INTERMOUNTAIN SEISMIC BELT 
WITH EMPHASIS ON THE WASATCH FRONT - 
UTAH 

■S'.//. WARD, Univ. of Utah, School of Mines 


Idaho 

3.0050 TETON DAM SEISMICITY - IDAHO 

W.V. MICKEY, U.S. Dept, or the Interior. Geological Survey 
3.(1178 SNAKE RIVER PLAIN. PART A - REGIONAL 
TECCONICS - IDAHO 

S.S. ORIEL, U.S. Dept, of tire Interior. Geological Survey 
3.0184 HAMILTON 2 DEGREE 
J.D. WELLS, U.S. Dept, of the Interior, Geological Survey 

6.0003 SILVER VALLEY FLOOD SOCIAL 

PSYCHOLOGICAL EFFECTS 
C.D. HARVEY, Boise State College, School or Arts 

6.0063 FLOOD CHARACTERISTICS OF SMALL 

DRAINAGE AREAS. IDAHO 

C.A. THOMAS, U.S. Dept, of the Interior, Geological Survey 
6.0079 FLOOD INVESTIGATIONS FOR SMALL AREAS - 
IDAHO 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey 
6.0080 A METHODOLOGY STUDY TO DEVELOP 

EVALUATION CRITERIA FOR WILD AND SCENIC- 

RIVERS - REPORT ON FLOOD CONTROL SUBPRO¬ 
JECT - IDAHO 

J.J. PEEPLES, Univ. of Idaho, Water Resources Research 
Inst. 



COUNI'Y. IDAHO. JUNE 1^73 
// h' LEE, State Planning A Com. Alt Agy 

6.0254 MAGNITUDE AND r-REOUENCY OF FLOODS IN- 
SMALL DRAINAGE BASIN'S IN IDAHO 
(. A I NOMAS, 0 S Dept of ttic Imcnor, Geological Survey 

9.0(146 SNAKF RIVER BASIN. PARI I* - -SOUTHERN 
PART. NORTHWEST MARCUS • IDAHO 
n. SKILL. U S Dept, of the Interior, Geological Survey 

12.0030 ESTIMATE OF MAXIMUM WIND SPEEDS OF 
TORNADOES IN HIREH NORTHWESTERN STATES • 
IDAHO. OREGON. WASHINGTON 
ft Ll'jn A. L'niv. of Chicago. School of Physical Sciences 

14.0011 EASTERN SNAKE RIVER PLAIN REGION IN¬ 
VESTIGATIONS - IDAHO 

.V S (flllfil.. U S. Dept, ol the Interior, Gcologic.il Survey 

14.0012 SNAKE RIVER PLAIN. PART E - NORTH CEN¬ 
TRAL - IDAHO 

l). SCIll.t.fCfIL'.R, L'.S Dept of the Interior, Geological Sur¬ 
vey 

14.0(113 SNAKF. RIVER PLAIN. PART D - VOLCANIC- 
ROCKS - IDAHO 

LL. Wll.LlAMX, US Dept of the Interior. Geological Sur- 
vey 

Smoshonf. County 

6.0003 SILVER VALLEY FLOOD SOCIAL 

PSYCHOLOGICAL EFFECTS 
C D HARLEY. Boise State College, School of Arts 


Illinois 

2.0011 DROUGHT CLIMATOLOGY OF ILLINOIS 

F.A. HUFF, Shite Water Survey 

2.0012 POTENTIAL. OF PRECIPITATION MODIFICA¬ 
TION IN MODERATE. TO SEVERE DROUGHTS 

/■• A. HUFF, Stale Water Survey 

3.0174 NEW MADRID EARTUOUAKF, - ARKANSAS, IL¬ 
LINOIS. KENTUCKY, MISSISSIPPI. MISSOURI AND 
TENNESSEE 

M.F- KANE, U S. Dept, of the Interior, Geological Survey 

3.0241 SEISMIC STUDIES - SOUTH CENTRAL ILLINOIS 
EARTHQUAKE OF NOVEMBER 9, 1968 

IF. STAUDF.R, St. Louis University, School of" Engineering 

5.0009 EMPLOYMENT OF AIR OPERATIONS IN THE 
FIRE SERVICES - PROCEEDINGS OF A SYMPOSIUM. 
HELD AT ARGONNE NATIONAL LABORATORY 
(AI111REV) 

UNKNOWN. Natl. Acad, of Sciences 

6.0058 FLOOD FLOWS FROM SMALL DRAINAGE 

AREAS 

J.D CAML, U S. Dept of the Interior, Ocologicnl Survey 

6-0032 FLOOD FLOWS FROM SMALL DRAINAGE 

BASINS IN ILLINOIS 

GAV. CURTIS^ U S. Dept, of the Interior, Geological Survey 

6.0083 DEVELOPMENT OF A FLOOD AND POLLUTION 
CONTROL PLAN FOR THE CHIC COLAN 3 REA . 


PROGRAM. MADISON. SI CLAIR, MONROE AND 
RANDOLPH COUNTIES. ILLINOIS 
UNKNOWN, Southwestern III Plan Conun. 

6.(1086 OAKI.KY-SANGAMON REMOTE SENSING EN¬ 
VIRONMENTAL RESEARCH PROGRAM - ILLINOIS 
II M. KAR-lRA, Uni', of Illinois. School of Engitteeiiitg 

6.0199 NUTWOOD WATERSHED. ILLINOIS 

UNKNOWN. U S. Dept, or Agriculture. Soil t'oiiscivalion 
Service 

6.0255 DEPTH AND EREOUENfY OF FLOODS IN IL¬ 
LINOIS 

] I) CAML, U S. Dept, of the Interior, Geological Survey 

6.0256 FLOOD FREQUENCY STUDY ILLINOIS 
J.M. CARNS, IJ S Dept of the Interior. Geological Survey 

6.0258 NATURAL CAPABILITIES THE: FRIENDS 
CREEK SERIES. MACON COUNT Y, ILLINOIS 
UNKNOWN. Macon Co Regional Plan Cumin. 

6.0260 A COMPREHENSIVE PLAN FOR STEPHENSON 
COUNTY. ILLINOIS 

UNKNOWN. Stephenson Co. Planning Comm. 

6.0261 FLOOD INUNDATION MAPPING. NORTHEAST¬ 
ERN ILLINOIS 

A. IP. NOFIIRF, U S. Dept, of the Interior, Geological Survey 

6.0262 PRIORITY AND PLANNING ELEMENTS FOR 
DEVELOPING ILLINOIS WATER RESOURCES 
UNKNOWN. State Dept of Bus. Ac Dev. 

6.0263 STREAMIT.OW VARIABILIT Y - ILLINOIS 
K L. SINGH. Stale Water Survey 

6.0264 EVALUATION OF FLOOD RISKS 
VI. CHOW. Univ. of Illinois. School of Engineering 

6.0265 RUNOFF FROM SMALL AGRICULTURAL 
AREAS IN ILLINOIS 

IS.A. JONES, Univ. ol Illinois. Agricultural Experiment Sla. 

6.0266 AN APPRAISAL Ol FLOODPLAIN REGULA¬ 
TIONS IN THE SPATES OF ILLINOIS, INDIANA. 
IOWA, MISSOURI AND OHIO 
W’.M. KFTT)I, Univ. ol Illinois, Water Resources Center 

7.0008 STUDIES OF HAIL DATA IN 1970-72 - ILLINOIS 
.S A. CHANG,WON. Stale Water Survey 

7,0015 DESIGN OF RAIL SUPPRESSION EXPERIMENT 
IN ILLINOIS 

(l.M MORGAN, Univ. of Illinois. School of l.ihorul Arts 

9.0011 ENGINEERING GEOLOGY - ILLINOIS 
W'.C. SMITH, State Gcol. Survey 

12.0017 DENSE RAIN GAGE NETWORK PROJECTS - IL¬ 
LINOIS 

.V..4. CHANGNON, Stale Water Survey 

12.0032 STUDY OF URBAN EFFECTS ON PRECIPITA¬ 
TION AND SEVERE WEATHER AT ST. LOUIS • IL¬ 
LINOIS 

-V./l CHANGNON, State Water Survey 

12.0033 HYDROMETEOROLOGICAL ANALYSIS OF 
SEVERE RAINSTORMS - ILLINOIS 
F A. HUFF, Slate Water Survey 

12.0034 STUDY OF THE SYNOPTIC CLIMATOLOGY OF 
NORTH AMERICA 
G. MORGAN, State Water Survey 



5.0009 EMPLOYMENT 01 AIK OPERATIONS IN THE 

/•mr: services - proceedings or a symposium, 
Hlil.D AT AROONNE NATIONAL LABORATORY 
(Anniu-vi 

UNKNOWN, Nitll- Acad, of Sciences 

6.0083 DEVELOPMENT OF A FLOOD AND POLLUTION 
CONTROL PLAN I OR nil- Cl IICAOOI.AND AREA - 
COMPUTER SIMULATION PROGRAMS 
DJI. CHURCHHJ., Illinois fust For linvir Olty 


ItUTpoitT 

6.0260 A COMPREHENSIVE. PLAN LOR STEPHENSON 
COUNTY. ILLINOIS 

UNKNOWN, Stephenson Co. Planning Comm 
Giu.i.ni- County 

6.0199 NUTWOOD WATERSHED, I1.1.INOIS 

UNKNOWN. U.S. Dept, or AgriciiUuro. Soil Conservation 
Service 

JrUSKY ('OWN I Y 

6.0199 NUTWOOD WATERSHED, ILLINOIS 

UNKNOWN, ILS. Dept, of Agriculture, Soil Conservation 
Service 

Macon County 

6.0258 NATURAL CAPABILITIES • Till- FRIENDS 
CREEK SERIES, MACON COUNTY. ILLINOIS 
UNKNOWN, Macon Co. Regional Platt Cotnni. 


Madison Count y 

6.0084 I1ACKGROUND SURVEY - SURFACE DRAINAGE 
PROGRAM, MADISON. ST. CLAIR, MONROU AND 
RANDOLPH COUNTIES. ILLINOIS 
UNKNOWN, Southwestern III. Plan. Comm. 


Monroi: County 

6.0084 DACKGUOUND SURVEY - SURFACE DRAINAGE 
PROGRAM, MADISON, ST. CLAIR, MONROE AND 
RANDOLPH COUNTIES, ILLINOIS 
UNKNOWN, Southwestern 111. PUm. Comm. 


Randolph County 

6.0084 BACKGROUND SURVEY • SURFACE DRAINAGE 
PROGRAM, MADISON, ST. CLAIR, MONROE AND 
RANDOLPH COUNTIES, ILLINOIS 
UNKNOWN, Southwestern III. Plan. Comm. 


S it I'liiiNSON County 

6.1)260 A COMPREHENSIVE PLAN LOR S IUPUENSON 
COUNTY. ILLINOIS 

UNKNOWN, Stephenson Co. Planning Comm. 


Imperial Valley 

3.0100 RECONNAISSANCE STUDY OE RECOVERABLE 
GROUND WATER 

l. C DU'iClti.R, l;.S. Dept ol the Interior. Geological Sur¬ 
vey 

Indiana 


6.0087 DRAINAGE AND ROOD CONIROI. PLAN - 
MARION COUNT Y. INDIANA SEPTEMBER 1971) 
UNKNOWN, Marion Co Metrop. Dev Dept 

6.0088 INITIAL RESULTS FROM THE UPPER WABASH 
SIMULATION MODEL 

7 /’. CUANO, Pmdue University, Water Resources Research 
Or. 

6,0208 HYDROLOGIC STUDY OE SMALL RURAL 
WATERSHEDS - INDIANA 
CO()K, U.S Dept, of the Interior, Geological Survey 

6.0266 AN APPRAISAL OF EI.OODPLAIN REGULA¬ 
TIONS IN (TIE STATES OE ILLINOIS. INDIANA. 
IOWA, MISSOURI AND OHIO 
W.M. KEITH, Univ. of Illinois. Water Resources Center 

6,0268 ZONING ORDINANCE. - KNOX COUNTY. INDI¬ 
ANA 

UNKNOWN, Clyde E. Williams N Assoe. hie 

6.0270 the; effect or uruanizatton on 
HYDROLOGY OF WATERSHEDS - INDIANA 
J W. DEf.f.EUR, Purdue University, School of Engineering 

6.0271 WAI1ASH RIVER SYSTEMS MODELS COR PRO¬ 
JECT MANAGEMENT, PLANNING AND EVALUA¬ 
TION 

(ill. TOEUES, Purdue University. School of Civil Engin. 

6,0312 MODEL STUDY OF CANNP.LTON LOCKS AND 
DAM. OHIO RIVER, INDIANA AND KENTUCKY 
J J. FRANCO, U.S. Army. Waterways Experiment Station 

10.0009 DETECTION OE SUBSURFACE OPENINGS - IN¬ 
DIANA. MISSOURI 

E.lt. HATES, U.S. Army, Waterways Experiment Station 

16.0082 CLIMATOLOGICAL ASSESSMENT OF URBAN 
EFFECTS ON PRECIPITATION - PART I 
E.A. HUEF, State Water Survey 

Knox County 

6.0268 ZONING ORDINANCE - KNOX COUNTY. INDI¬ 
ANA 

UNKNOWN, Clyde E. Williams & Assoc. Inc 
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WEST LAMVH tt. 

6.0270 THE EFFECT OF URBANIZATION ON 
HYDROLOGY OF WATERSHEDS INDIANA 
J.W. DELLEUR, Purdue University, School of Engineering 


Iowa 


6.0018 URBA.v GROWTH, RUNOFF. EXTERNALITIES. 
AND INCOME DISTRIBUTION EFFECTS IN RAT- 
STON CREEK WATERSHEDS 
J.R BARNARD. Univ. of Iowa, School of Liberal Arls 

6.0064 COLLECTION AND ANALYSIS OF STREAM 
FLOW AND RELATED HYDRAULIC DATA FOR 
DESIGN OF HIGHWAY BRIDGES AND CULVERTS • 
IOWA 

UNKNOWN, U S. Depl. of the Interior. Geological Survey 

6.0266 AN APPRAISAL OF FLOODPLAIN REGULA¬ 
TIONS IN THE STATES GE ILLINOIS. INDIANA, 
IOWA, MISSOURI AND OHIO 
IV. M. KEITH, Univ. of Illinois. Water Resources Center 

6.0274 FLOOD PROFILES OF IOWA STREAMS 

O.O. KARA, U S. Dept, of the Interior. Geological Survey 

6.0275 FLOOD PROFILES & FLOOD PLAIN INFORMA¬ 
TION, LINN COUNTY, IOWA 
0.(7 LARA, U S. Dept, of the Interior, Geological Survey 

6.0276 FLOOD PROFILES & FLOOD-PLAIN INFORMA¬ 
TION, CEDAR RAPIDS. IOWA 
O.O. LARA, U.S. Dept, of the Interior, Geological Survey 

6.0277 FLOOD PROFILES AND FLOOD-PLAIN INFOR¬ 
MATION FOR UNIVERSITY BRANCH, DRY RUN 
CREEK. CEDAR FALLS, IOWA 
O.O. LARA, U.S. Dept, of the Interior, Geological Survey 

6.0278 FLOOD FREQUENCY, LOG-PEARSON TYPE 111 
ANALYSIS • IOWA 

O.G. LARA, U S. Dept of the Interior, Geological Survey 

6,0279 FLOOD PROFILES AND FLOOD PLAIN INFOR¬ 
MATION. CEDAR RAPIDS, IOWA 
HU. SCHWOH, U.S. Dept, or the Interior. Geological Survey 

6.0280 FLOOD PROFILES AND FLOOD-PLAIN INFOR¬ 
MATION, LINN COUNTY, lONVA 
H H. SCHWOR, U.S. Dept, of the Interior, Geological Survey 

iS.OOOg PLANT SPECIES AS WILDLIFE COVER AND 
EROSION CONTROL ON ’MUDFLATS’ IN IOWA’S 
LARGE RESERVOIR SYSTEMS 
J.A. WILSON, Iowa State University, Witter Resources 
Research Inst. 

Cedar Palis 

6.0277 FLOOD PROFILES AND FLOOD-PLAIN INFOR¬ 
MATION FOR UNIVERSITY BRANCH, DRY RUN 
CREEK, CEDAR FALLS, IOWA 
O.G. LARA, U.S. Dept, of the Interior, Geological Survey 


U H. SCHWOH. U.S. Dept of the Interior, Geol* 

I.inn County 

6.0275 FLOOD PROFILES ft FLOOD PLAIN 1 ^ 
TION. LINN COUNTY, IOWA 
O.O. LARA, U.S Dept of the Interior, Geologic** • ’ 

6.0280 FLOOD PROFILES AND FLOOD-PI .A * M 
MATION. LINN COUNTY. IOWA 
//.//. SCHWOH, U.S. Dept, of the Interior, Cieolt 


Iowa Kiver 

6.0272 ECONOMIC FACTORS AFFECTING <'**-*' 
THE INTENSITY OF FLOOD PLAIN US1 
J.R. BARNARD, Iowa Slate University, Watt’t I 
Research Inst. 

6.0273 THE HUMAN ECOLOGICAL 1MPA 
STRUCTURAL FLOOD CONTROL ON I I » 
RIVER, IOWA 

J.S. GARDNER, town Slate University. Water* I 
Research Inst. 

Janies River 

6.0396 NUMERICAL STUDIES OF UNSTEADY I 
THE JAMBS RIVER - VIRGINIA 
D.N. CONTRACTOR, Virginia Polytechnic Institnl 
of" Engineering 

8.0135 OPERATION AGNES 
A. KUO, Virginia Inst of Marine Sci. 

Jekyll Island 

15.0007 JEKYLL ISLAND, GEORGIA. BEACI t » 
CONTROL AND HURRICANE PROTEC I K >fsf 
UNKNOWN, U.S. Army, Engineer District 


Kaneohe Bay 

6.0252 HAWAII ENVIRONMENTAL SI Ml 
MODEL 

D.C. COX, Univ. of Hawaii, School of Arts 


Kansas 


2.0013 DROUGHT IN KANSAS 
MJ. DROWN, Kansas State University, Agricullur* 
nicnt Su. 


KANSAS • NORTH SECTOR UPPER WAI.NUI 
ATERSHED HUTI.ER AND CHASM COUNTIES 
KNOWN, US Dcpl. of Agriculture, Soil Conservation 
rvjce 

MIG CREEK WATERSHED. KANSAS 
KNOWN, U S Dcpl of Agriculture, Soil Conservation 
rvicc 

MACADOO ROAD-MIl.l. DAM. KANSAS 
KNOWN, U S. Depi of Agriculture. Soil C'oitseivation 
rvicc 

EFFECT OF URBANIZATION ON FLOOD RU- 
DM I' - WICHITA AREA. KANSAS 

GEIGER. U S. Dept, of the Interior, Geological Survey 

EFFECT OF URBANIZATION ON FLOOD RIJ- 
DMM - WICHITA AREA 

RICHARDS, U.S. Dept of the Interior. Geological Sur- 

FORT SCOIT LAKE. MARMATON RIVER. KAN- 
vS 

KNOWN, L'.S Army, Engineer District 
Uaiuimk County 

MACADOO ROAD-FIU. DAM. KANSAS 
'KNOWN, U.S. Dept, of Agriculture, Soil Conservation 
rvicc 

Bouuiion County 

FORT SCOTV MAKE, MARMATON RIVER, KAN- 
^S 

'NOWN, U.S Army, Engineer District 
Butlmk County 

KANSAS - NORTH SECTOR (JPPER WALNUT 
ATERSHED BUTLER AND CHASE COUNTIES 
'KNOWN, U.S. Dept, of Agriculture, Soil Conservation 
rvicc 

KANSAS - NORTH SECTOR UPPER WALNUT 
ATERSHED BUTLER AND CHASE COUNTIES 
’KNOWN, U.S. Dept of Agriculture, Soil Conservation 
rvicc 

Chasl County 

KANSAS • NORTH SECTOR UPPER WALNUT 
ATERSHED BUTI.ER AND CHASE COUNTIES 
'KNOWN. U.S. Dcpl. of Agriculture, Soil Conservation 
rvicc 

KANSAS - NORTH SECTOR UPPER WALNUT 
ATERSHED BUTLER AND CHASE COUNTIES 


6.0202 BIG CREEK WATERSHED, KANSAS 

UNKNOWN, US. Dept, of Agriculture. Soil Consetvaiimi 
Service 

Laio-t it; Couniy 

6.0141 IMG HU.I, LAKE. MIG IIII.E CREEK. KANSAS 
UNKNOWN, U.S. Army. Engineer District 


Lyon County 

6.0202 BIG CREEK WATERSHED. KANSAS 

UNKNOWN, U.S Dept, of Agriculture, Soil Cortsrr\.iti<.■ i 
Service 


Pit ati County 

6.0203 MACADOO ROAD-IM.L DAM. KANSAS 

UNKNOWN, U.S. Dcpl. of Agriculture, Soil Consen.ilioii 
Service 

WtClUTA 

6.028! EFFECT OF URBANIZATION ON FLOOD RU 
NOFF • WICHITA AREA. KANSAS 
C,(). GEIGER, U.S. Dept of tile Interior, Geological Sun> > 

6.0282 EFFECT OF URHANIZATION ON EI.OOD Rl 
NOIT • WICHITA AREA 

/).B. RICHARDS, U S. Dept, of the interior. Geological Su« 
vey 


Woodson Couni y 

6.0202 BIG CREEK WATERSHED, KANSAS 

UNKNOWN, U.S. Dept, of Agriculture, Soil ConseivatiMii 
Service 

Kansas River 


6.0314 DEMONSTRATION OF THE ELECTRIC ANAHK. 
MODEL OF THE KANSAS RIVER AT THE. UNlVI R 
SITY OF CALIFORNIA IN BERKELEY 
UNKNOWN, U.S. Army, Waterways Experiment Sluliun 


Kennebec River 


6.0288 DATA AND MANAGEMENT NEEDS 1<>K 
WATER RELATED LAND AREAS - MAINE 
E. KEENE, North Kcnncbcc Reg. Pin. Comm. 


1-25 


Kentucky 


3.0174 NEW MADRID EARTHQUAKE - ARKANSAS. IL¬ 
LINOIS, KENTUCKY. MISSISSIPPI. MISSOURI AND 
TENNESSEE 

M b KANE, U S Dept of the Interior, Geological Survey 

3.0270 REGIONAL EARTHQUAKE RISK STUDY • MIS¬ 
SOURI. ARKANSAS. KENTUCKY. TENNESSEE. MIS¬ 
SISSIPPI AREA 

UNKNOWN. Mississippi Ark Tcnn Council 

6.0093 f-LOOD-FREQUENCY STUDY KENTUCKY 
C ft HANNUM . U S. Dept of the Interior. Geological Sur 
vcy 

6.0200 HURRICANE CREEK WATERSHED STRUC¬ 
TURAL PROJECT MEASURE. KENTUCKY 
UNKNOWN, U S. Dept, of Agriculture. Soil Conservation 
Service 

6.0283 ZONING ORDINANCE AND ORDER, PIKE 
COUNTY, El.KHORN CITY. KENTUCKY 
UNKNOWN. Suits Program Dev Office 

6.0284 ZONING ORDINANCE • PAINTSVILLR, KEN¬ 
TUCKY 

UNKNOWN. Stale Program Dev. Office 

6.0285 OPSET • PROGRAM FOR COMPUTERIZED 
SELECTION OF WATERSHED PARAMETER VALUES 
FOR THE ST ANFORD WAT ERSHED MODEL 
F. Y. UOU. Univ. of Kentucky. Water Resources Institute 

6.0286 FLOOD PLAN FOR BULLITT COUNTY. KEN 
TUCKY 

A. WAHBY, Bullitt Co. Planning Comm 

6.0312 MODEL STUDY OF CANNELTON LOCKS AND 
DAM. OHIO RIVER. INDIANA AND KENTUCKY 
J J. FRANCO, U.S. Army, Waterways Experiment Station 

9.0015 LANDSLIDES • KENTUCKY 
C.T. GORMAN, State Bur. of Highways 

10.0007 ROCK MECHANICS STUDY OF SHORTWALL 
MINING • KENTUCKY 

F.l). WRIGHT, Univ. of Kentucky. School of Engineering 


Bullitt County 

6.0286 FLOOD PLAN FOR BULLITT COUNTY, KEN¬ 
TUCKY 

A. WAHttY, Bullitt Co. Planning Comm. 

Elkhorn City 

6.0283 ZONING ORDINANCE AND ORDER. PIKE 
COUNT Y. ELKHORN CITY. KENTUCKY 
UNKNOWN, State Program Dev. Office 


Hopkins County 

6.0200 HURRICANE CREEK WATERSHED STRUC¬ 
TURAL PROJECT MEASURE, KENTUCKY 
UNKNOWN, U.S. Dept, of Agriculture, Soil Conservation 
Service 


Paintsvili.e 


Piki. County 

6.0283 ZONING ORDINANCE AND ORDER. PIKE 
COUNTY, ELKHORN CITY. KENTUCKY 
UNKNOWN. Slate Program Dev Office 

Key Biseayne 

15.0015 COASTAL WORKS EVALUATION • CAL1I-OU 
NIA. FLORIDA 

UNKNOWN. U S. Army. Coastal Login. Res. Center 

15.0017 A STUDY OF NEARSHORE PROCESSUS IN 
SOUTHEAST FLORIDA 

C ESIIUANI, Univ of Miami. School of Marine Science 

Kissimmee River 

6.0066 AN OPTIMUM WATER ALLOCATION MODE! 
RASED ON AN ANALYSIS FOR THE KISSIMMEI 
RIVER BASIN • FLORIDA 

J.H. REYNOLDS, Univ of Florida, School of Agriculture 

Klamath Mountains 

3.0080 SEISMICITY OF' MENDOCINO ESCARPMENT- 
GORDA RIDGE REGION - CALIFORNIA 

E C, KEITH, Univ. of California, Scismographie Station 

Lake Champlain 

6.0393 SURVEY OF LAKH FLOODING FROM ERTS-l • 
LAKE CHAMPLAIN 

A.O, UNI), Univ. of Vermont, School of Arts 


Lake Erie 

6.0II6 DESIGN FOR FLOOD CONTROL AND WAVE 
PROTECTION, CHAGRIN RIVER. F.ASTLAKE. OHIO 
HYDRAULIC MODEL INVESTIGATION 
C.F. CHATHAM, U.S. Army, Waterways Experiment Station 

8.0113 MARINE ENVIRONMENTAL PREDICTION 
AM. TORE, U.S. Dept, of Commerce, Technique!; Develop¬ 
ment Lab. 

15.0030 SHORE EROSfON STUDY OF ERfE COUNTY, 
OHIO 

L,L. RRAlDECtl, Slate Div, of Geolog. Survey 

15.0031 SHORE EROSION STUDY OF LAKF: COUNTY, 
OHIO 

L-F BRAIOEC'H, Slutc Div. ofGcolog. Survey 

15.0032 SHORE EROSION STUDIES ALONG THF. OHIO 


Lake MtcMKiin 
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8(1014 SURVEY OF GULF COASf STRUCTURAL 
DAMAGE RESULTING FROM HURRICANE 
CAMILLF. AUGUST l%'> 

ME. CRISWELL, US. Army. Waterways Experiment Station 

8.0030 GRAND ISI.F. LOUISIANA. AND VICINITY HUR¬ 
RICANE PROTECTION ASSOCIATED WATER FEA¬ 
TURE. BAYOU LAFOURCHE • LOUISIANA IAU- 
UREV) 

UNKNOWN, US. Army. Engineer Dislriet 

8.0031 NEW ORLEANS TO VENICE, LOUISIANA. HUR¬ 
RICANE PROTECT ION 
UNKNOWN, U S. Army. Engineer District 

8.0032 I AKL PONTCHARI RAIN. LOUISIANA AND 
VICINITY • HURRICANE PROTECTION PROJECT 
UiVA'.VOIV.V. U S. Army. Engineer District 

8.0048 EFFECTS ON LAKE PONTCHARTRAlN. LA . OF 
HURRICANE SURGE CONTROL STRUCTURES AND 
MISSISSIPPI RIVER-GULF OUTLET CHANNEL 
I.C TALLANT. U S. Army. Waterways Experiment Station 

8.0074 HURRICANE CAMILLE - AUGUST 1969 

R.l) OIKKERS, U S Dept of Commerce, Building Research 
Div. 

12.0015 MISSISSIPPI DELTA TORNADOES OF FEBRUA¬ 
RY 21, 1971 - A REPORT TO THE ADMINISTRATOR 
UNKNOWN. U S. Dept, of Commerce, Natl. Oceanic & At¬ 
mos. Admin 

15.0021 NATIONAL SHORELINE STUDY • INVENTORY 
REPORT - LOWER MISSISSIPPI REGION 
UNKNOWN, LI S Army, Engineer District 

16.0059 EMERGENCY OPERATIONS CONTINGENCY 
PLANNING - NEW ORLEANS. LOUISIANA 
A.t. ARERSMAN, System Development Corporation 

16.0082 CLIMATOLOGICAL ASSESSMENT OF URBAN 
EFFECTS ON PRECIPITATION PART I 
E.A. IIUEE, Slate Water Survey 


Franklin 


HUKKIL/V.M'. iwaiiun. .■> i oe-e. i emra AM) 

MISSISSIPPI RIVER-GULF OUTLET CHANNEL 
I.C 7ALI.ANT, U.S Army. Waterways T.xpeiuiicm Siation 

16.0059 EMERGENCY OPERATIONS CONTINGENCY 
PLANNING NEW ORLEANS. LOUISIANA 
A t. Allt'.liSMAN, System Development Corporation 


Maine 


6.0287 SMALL STREAMS FLOOD TREOL'ENC'Y IN 
MAINE 

(LS HAYES, Stale Highway Commission 

6.0288 DATA AND MANAGEMENT NEEDS I0R 
WAT UR RELATED LAND AREAS - MAINE 
E KEENE. North Kennebec Reg. Pin. Comm. 


Manali River 


6.0362 FLOOD CONTROL STUDY OE UlO GRANDE DE 
MANATI, MANAT! AND BARCEI.ON'ETA. PUERTO 
RICO 

UNKNOWN. Stale Planning Hoard 


Marmalon River 


6.0315 FORT SCOTT LAKE. MARMATON RIVER. KAN¬ 
SAS 

UNKNOWN, U.S. Army, Engineer District 


Marthas Vineyard 

15.0023 SKA-CLIFF EROSION STUDIES. MAS 
SACHUSKTIS 

C A. KAYE, U S. Dept, of the Interior, Geological Survey 


6.0099 MORGAN CITY. LOUISIANA. AND VICINITY 
(FRANKLIN AND VICINITY AREA) 

UNKNOWN, U.S. Army, Engineer District 


Lafourchk Parish 

8.0030 GRAND ISLE. LOUISIANA. AND VICINITY HUR¬ 
RICANE PROTECTION ASSOCIATED WATER FEA¬ 
TURE. bayou lafourchf; . Louisiana (ab- 

BRKV) 

UNKNOWN , U S. Army, Engineer District 
Morgan City 


Maryland 

6.0102 FLOODS FROM SMALL DRAINAGE AREAS - 
MARYLAND 

UNKNOWN, U.S. Dept of the Interior, Geological Survey 
8.0002 COASTAL STORM DAMAGE WITH SPECIAL 
REFERENCE TO THE DELMARVA REGION OF 
DELAWARE. MARYLAND. VIRGINIA 
l-.J. ,YHVn7:, Unlv. of Delaware, School of Arts 

8.0005 ATLANTIC HURRICANE SEASON OF 1972 
R.tl SIMPSON, IJ.S Dept of Commerce. Natl Weather 
Service 


6.0099 MORGAN CITY, LOUISIANA, AND VICINITY 
6 (FRANKLIN AND VICINITY AREAJ 

UNKNOWN, U.S. Army, Engineer District 
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MoNKot County 

6.0298 USE OH LRTS-1 DATA • SUMMARY REPORT OH 
WORK ON TFN TASKS 
I' J THOMSON, liruironmcnial Res. In«.c. Mich 

(KAVLRsr. City 

15.0026 COASTAL ZONE AND SHOREI.ANDS 
MANAGEMENT • GREAT LAKES 
J SI ARMSTRONG, Univ of Michigan, School of Engineer¬ 
ing 

Midway Island 

13.0025 THE MAJOR TSUNAMI IN THE HAWAIIAN 
ISLANDS 

UNKNOWN, U S. Dept, of Commerce, Natl. Ocean Survey 


Minnesota 


3.0115 EARTHQUAKE CONTROL EXPERIMENT - MIN¬ 
NESOTA 

J.H. DIETERICII, U S Dept of the Interior, Geological Sur¬ 
vey 

5.0016 EIRE WEATHER & BEHAVIOR OF THE LITTLE 
SIOUX FIRE • MINNESOTA 

R W. 5 '•ANDO, US. Dept, of Agriculture, North C'cn. Forest 
Expt. Sta. 

6.0300 AN ECONOMIC ANALYSIS OF FLOOD DAMAGE 
REDUCTION ALTERNATIVES IN THE MINNESOTA 
RIVER BASIN 

A./i. HOREMAN, Univ. of Minnesota. Water Resources 
Resenreh Clr. 

6,0303 water resources of the red rivf.r of 
THE NORTH DRAINAGE BASIN IN MINNESOTA 

R.IV. M/tC/./JT, U.S. Dept, of the Interior, Geological Survey 

6.0304 FLOOD PLAIN STUDIES -MINNESOTA 

UNKNOWN, U S Dept, of the Interior, Geological Survey 

6.0305 FLOOD PLAIN MANAGEMENT STUDIES 
LOWER MINNESOTA RIVER 
UNKNOWN, U S. Dept, of the Interior, Geological Survey 

6.0306 SOCIO-ECONOMIC IMPLICATIONS OF ALTER¬ 
NATIVE WATER RESOURCES POLICIES IN MIN- 
NESDTA 

J.J. WAELTL Univ. of Minnesota. School of Agriculture 

16.0086 ROLE PERFORMANCE IN THE OPERATING 
SYSTEM • CIVIL DEFENSE OPERATIONS IN DIS¬ 
ASTER 

C.L. MULE ORE), Iowa State University, School of Science 


Minnesota River 


6.0300 AN ECONOMIC ANALYSIS OF FLOOD DAMAGE 
REDUCTION ALTERNA I ES N TMP M KlKlPertTa 


Research Or 

6.0302 THF EFFECTIVENESS OF FLOOD CONTROL 
STRUCTURE Ol THE LOWER MINNESOTA RIVER 
WATERSHED DISTRICT 
UNKNOWN, Lower Minn. Riv Wtrshed Disl 

6.0305 FLOOD PLAIN MANAGEMENT STUDIES 
LOWER MINNESOTA RIVF.R 
UNKNOWN, U.S. Dept of the Interior. Geological Survey 


Mississippi 

2,0015 SEVERITY AND FRF.OUF.NCY OF DROUGHT IN- 
MISSISSIPPI 

JC- MCWHORTER, Mississippi St. University. School of 
Agriculture 

3.0174 NEW MADRID EARTHQUAKE • ARKANSAS. IL- 
I.INOIS, KENTUCKY. MISSISSIPPI. MISSOURI AND 
TENNESSEE 

M E KANE, U S. Dept of the Interior, Geological Survey 

3.0236 A MICROEARTHQUAKE STUDY OF THE 
LOWER MISSISSIPPI VALLEY • ARKANSAS. MISSIS. 
SIPPI AND TENNESSEE 

O.W NUVTU, St. Louis University, Graduate School 

3.0269 EARTHQUAKE RISK EVALUATION - CRITTEN¬ 
DEN COUNTY, ARKANSAS. DESOTO COUNTY. MIS¬ 
SISSIPPI. AND SHELBY COUNTY. TENNESSEE 

F KELLOGG. Mississippi Ark. Tcitn. Council 

3.0270 REGIONAL EARTHQUAKE RISK STUDY - MIS¬ 
SOURI, ARKANSAS. KF.N'TUCKY. TENNESSEE, MIS¬ 
SISSIPPI AREA 

UNKNOWN, Mississippi Ark. Tenn. Council 

4.0009 MAPPING OF SURFACE MATERIALS FOR PRE¬ 
DICTING FOUNDATION CHARACTERISTICS IN FU- 
TURK DEVELOPMENT OF HATHESBURG 

R.W, RROIVN, Univ. of Southern Mississippi, School of 
Science 

5.0017 RESEARCH AND DEVELOPMENT OF FIRE 
PREVENTION TECHNOLOGY (FIRE PREVENTION) 

M.I.. DOOUTTLE, Mississippi Si. University, U S.D A. S. 
Forest F.x.pt. Sia. 

6.0065 FLOOD FREQUENCY IN SMALL DRAINAGE 
AREAS • MISSISSIPPI 

K.y■ WILSON, U S. Dept, of the Interior. Geological Survey 

6.0114 BRIDGE SITE INVESTIGATIONS 

CM- TATE, U.S. Dept, of the Interior, Gcologicul Survey 

6.0! 15 SPECIAL FLOOD REPORTS • MISSISSIPPI 

C.//. I ATE, U.S. Dept of the Interior, Geological Survey 

6.0307 URBAN SYSTEMS - STORM DRAINAGE & 
FLOOD PLAIN MANAGEMENT, SANITARY 
SEWERAGE. SOLID WASTE MANAGEMENT’ (AB- 
BREVi 

J.A ELLIOTT, Diversified Consultants Inc. 

6.0308 URBAN SYSTEMS - WATERWORKS, SANITARY 
SEWERAGE, SOLID WASTE MANAGEMENT, STORM 
DRAINAGE & FLOOD PLAIN MANAGEMENT (AB- 
BREV) 

J.A. ELLIOTT , Diversified Consuhunts |nc. 

6.0309 ZONING ORDINANCE AND SUBDIVISION 

DETf' II ATrwe coiinc r»/-»ii.i-r >000 M-inni 


HF. NATURE ANO EXTENT OF STRUCTURAL 
\C,E CAUSED 11V HURRICANE CAMILLE 
l 7-7W. Unknown Inst or Indiv. Grunt 

EGIONAI. CODE ENFORCEMENT • HANCOCK. 
MSON AND JACKSON COUNTIES, MISSISSIPPI 
HOY . Const Code Administration 

RANT TO DESIGN A REBUILDING PLAN FOR 
PORT. MISSISSIPPI, TO RESTORE THE 
AGE OF HURRICANE CAMILLE, VOLUMES I. 
Ill (ABBREV) 

JU',V, State Res Si Dev Center 
RANT TO DESIGN A REBUILDING PLAN FOR 
PORT, MISSISSIPPI. TO RESTORE: THE 
AGE OF' HURRICANE CAMILLE, VOLUMES IV 
ABBREV) 

VIEW, State Res. & Dev Center 
RVEY OF GULF COAST STRUCTURAL 
AGE RESULTING FROM HURRICANE 
I.LE, AUGUST I960 

'ISWELI., U.S. Army, Waterways Experiment Station 
HI: EFFECTS OF HURRICANE CAMILLE ON 
STRY, PUBLIC UTILITIES. AND PUI1LIC 
KS OPERATIONS 
ACK. U R S Systems Corporation 

IURRICANE CAMILLE • AUGUST 1<J69 
KKKRH, U S. Uept of Commerce, Building Research 

/IND AND SURGE DAMAGE DUE TO HIJIU 
NE CAMILLE 

'OM, U.S. Dept, of Commerce, Natl Bureau of Slatt- 

tC'KER LAKE LANDSLIDE. MONROE COUNTY, 
SSIPPI 

i‘ ADY, Slate Geol. Survey 

STATUS OF LAND SUBSIDENCE: DUE TO 
JND-WATER WITHDRAWAL IN MISSLS.SIPPI 
iAf)Y , Mississippi Si. University, School of Arts 

MISSISSIPPI DELTA TORNADOES OF FEllRUA- 
I, 1971 A REPORT TO THE ADMINISTRATOR 
DB-W, U.S. Dept, of Commerce, Natl. Oceanic Si At- 
\clniin. 

COORDINATED ACCIDENT RESCUE UN- 
/OR, STATE OF MISSISSIPPI (PROJECT CARK- 
- VOLUME I • OPERATION STRUCTURE AND 
’EDURES 

ARK, Mississippi St. University, School of Engineer- 


Un.oxi 

iRANT TO DESIGN A REBUILDING PLAN FOR 
TORT. MISSISSIPPI. TO RESTORE THE 
GE OF HURRICANE CAMILLE, VOLUMES IV 
(ABBREV) 

'JWN, State Res. & Dev Center 

/IND AND SURGE DAMAGE DUE TO HUR- 
NE CAMILLE 


3.0269 LARTHOUAKE RISK EVALUATION - CRITTEN¬ 
DEN COUNTY. ARKANSAS. DESOTO COUNTY. MIS¬ 
SISSIPPI. AND SHELBY COUNTY. TENNESSEE. 

/•'. A'L/.LGGC, Mississippi Ark. Tcnn. Council 

Fiiiars Point 


6.0309 ZONING ORDINANCE AND SUBDIVISION 
REGULATIONS, FRIARS POINT. MISSISSIPPI 
!* J HAlll.OW, Slate Comm. Si Area Dev Div 

Gui.h’Oim 

8.0011 GRANT TO DESIGN A REBUILDING PLAN FOR 
GULFPORT, MISSISSIPPI. TO RESTORE: Till-; 
DAMAGE OF HURRICANE CAMILLE, VOLUMES I. 
II. & III (ABBREV) 

UNKNOWN, Stale Res. Si Dev Center 

8.0012 GRANT TO DESIGN A REBUILDING PI.AN I OK 
GULFPORT. MISSISSIPPI. TO RESTORE Till- 
DAMAGE OF HURRICANE CAMILLE. VOLUMES IV 
Si V (ABBREV) 

UNKNOWN, Stale Res & Dev. Center 
Hancock County 

6.0308 URBAN SYSTEMS - WATERWORKS, SANITARY 
SEWERAGE. SOLID WASTE MANAGEMENT. STORM 
DRAINAGE & FEOOD PLAIN MANAGEMENT (A.11 - 
BUEV) 

J.A ELLIOTT, Diversified Consultants Inc. 

8.0010 REGIONAL CODE ENFORCEMENT • HANCOCK, 
HARRISON AND JACKSON COUNTIES. MISSISSIPPI 
P. MONTJOY, Coiist Code Administration 

Hakkison County 

6.0308 URBAN SYSTEMS - WATERWORKS, SANITARY 
SEWERAGE. SOLID WASTE MANAGEMENT. STORM 
DRAINAGE & FLOOD PLAIN MANAGEMENT (Ali- 
BREV) 

J.A. E/.LIOTE, Diversified Consultants Inc. 

8.0010 REGIONAL CODE ENFORCEMENT • HANCOCK. 
HARRISON AND JACKSON COUNTIES. MISSISSIPPI 
P. MONTJOY, Coast Code Administration 

Ha mr.suuKO 

4.0009 MAPPING OF SURFACE MATERIALS FOR PR|-- 
DICT1NG FOUNDATION CHARACTERISTICS IN l*U- 
TURK DEVELOPMENT OF HATTIESBURG 
R.W. DROWN, Univ. of Southern Mississippi, School of 
Science 
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6.0310 CITY OF JACKSON. MISSISSIPPI. WATER 
RESOURCES STUDY 

B E IIM5SO-V. U S. Dept of the Interior. Geological Survey 

6.0311 CITY OF JACKSON WATER RESOURCES STUDY 
K.V. Wff.SON, US Dcpl o/ the Interior. Geological Survey 

Jackson County 

6.0308 URBAN SYSTEMS - WATERWORKS. SANITARY 
SEWERAGE. SOLID WASTE MANAGEMENT. STORM 
DRAINAGE. & FLOOD PLAIN MANAGEMENT (AIL 
BREV) 

J A. ELLIOT/. Diversified Consultants Inc. 

8.0010 REGIONAL CODE ENFORCEMENT - HANCOCK. 
HARRISON AND JACKSON COUNTIES. MISSISSIPPI 
T MON'IJOY, Coast Code Administration 

Meridian 

6.0115 SPECIAL FLOOD REPORTS • MISSISSIPPI 
C ft TATE, U.S. Dept, of the Interior. Geological Survey 

Monroe County 

9.0053 ACKER LAKE LANDSLIDE. MONROE COUNTY. 
MISSISSIPPI 

D.M. KEAf) )', State Geol. Survey 

Pascagoula 

8.0012 GRANT TO DESIGN A REBUILDING PLAN FOR 
GULFPORT. MISSISSIPPI. TO RESTORE THE 
DAMAGE OF HURRICANE CAMILLE. VOLUMES IV 
&. V (ABBREV) 

UNKNOWN, State Res. Si Dev. Center 
Pearl County 

6.0308 URBAN SYSTEMS • WATERWORKS, SANITARY 
SEWERAGE. SOLID WASTE MANAGEMENT. STORM 
DRAINAGE & FLOOD PLAIN MANAGEMENT fAU- 
BREV) 

J.A. ELI.IOTT, Diversified Consultants Inc. 

Shelby County 

3.0269 EARTHOUAKE RISK EVALUATION • CRITTEN¬ 
DEN COUNTY. ARKANSAS. DESOTO COUNTY MIS¬ 
SISSIPPI. AND SHELBY COUNTY. TENNESSEE 
F. KELLOGG, Mississippi Ark. Tunn. Council 

Mississippi Embayment 

6.0313 MISSISSIPPI BASIN MODEL 

UNKNCii A/ IIS Arm U(.,n r c.. 


6.0017 UPPER MISSISSIPPI RIVER COMPREHENSIVE 
BASIN STUDY • VOLUME V, APPENDIX I • FLOOD 
CONTROL 

UNKNOWN, Upper Miss Riv. C'omp. Comm 

6.012! FLOOD CONTROL IN Till-: LOWER MISSISSIPPI 
RIVER VALLEY 

UNKNOWN, U.S. Army, Lmvci Miss Valley Div 

6.0200 INVESTIGATION OF 1-RTS-A IMAGES FOR AP¬ 
PLICATION TO THEMATIC MAPPING. MISSISSIPPI 
RIVER 

D.T EPSON, U.S. Dept of the Interior, Geological Suivey 

6.0320 MERAMEC PARK LAKE, UPPER MISSISSIPPI 
RIVER BASIN. MERAMEC RIVER. MISSOURI 
UNKNOWN. U.S. Army. Engineer District 

8.0008 EFFECTS OF HURRICANE CAMILLE ON THE 
LANDSCAPE OF THE BRI .1ON-C! IANDELEUR 
ISLAND CHAIN AND HIE EASTERN PORTION OF 
THE LOWER MISSISSIPPI DELI A 
l..f). WRtGIIT, Louisiana State Univ. .Systems, Coastal Stu¬ 
dies Institute 

8.003! NEW ORLEANS TO VENICE. LOUISIANA. HUR¬ 
RICANE PROTECTION 
UNKNOWN, U.S. Army, Engineer District 

8.0048 EFFECTS ON LAKE PONTCHAR TRAIN, LA.. OF 
HURRICANE SURGE CONTROL STRUCTURES AND 
MISSISSIPPI RIVER-GULF OUTLET CHANNEL 
1C. TALI.4NT, U.S. Army, Waterways Experiment Station 

10.0030 VERIFICATION OF EMPIRICAL METHOD OF 
DETERMINING RIVERHANK STABILITY 

(POTAMOI.OGY INVESTIGATIONS - SOILS PHASE) 
C.C. CA/.I/OIIN, U.S. Army, Waterways Experiment Station 

12.0015 MISSISSIPPI DELTA TORNADOES OF FE11RUA- 
RY 21. 1071 • A REPORT TO THE ADMINISTRATOR 
UNKNOWN, U.S. Dept of Commerce. Natl, Oceanic A At¬ 
mos. Admin. 

15.002! NATIONAL .SHORELINE STUDY • INVENTORY 
REPORT - LOWER MISSISSIPPI REGION 
UNKNOWN, U.S. Army. Engineer District 


Mississippi Valley 

3.0236 A MICROEARTI tOUAKF STUDY OF THE 
LOWER MISSISSIPPI VALLEY • ARKANSAS. MISSIS¬ 
SIPPI AND TF.NNESSEK 

O.W. NUTI'U, St. Louis University, Graduate School 

3.0237 MAGNITUDE RECURRENCE RELATION FOR 
CENTRAL MISSISSIPPI VALLEY EARTHQUAKES 
O.W. Num.l, St. Louis University. Graduate School 


Missouri 

2.0004 STUDIES OF URBAN EFFECTS ON RAINFALL 
AND SEVERE WEATHER 

ST C/lANGNON, Univ. of Illinois. Suite Wilier Survey Divi- 


si Louis Univcisiiy, School of Arts 
Al- EARTHQUAKE RISK STUDY - MIS- 
1ANSAS. KKNTUCKY, TENNESSEE. MIS- 
-A 

lississippj Ark Tenn. Council . 

FIRES IN MISSOURI 

U S Dept of Agriculture. North C'cn Forest 


6.0319 HYDROLOGY OF SIR LA MS IN ST. LOUIS 
COUNTY - MISSOURI 

UNKNOWN, U.S Dept of die Interior, Geological Survey 


Missouri River 


AY DESIGN FLOODS FOR SMALL DAMS 6.0313 MISSISSIPPI BASIN MOOLI. 

•ItSSOURl UNKNOWN, U.S. Army. Waterways Experiment .Station 

Gfi, L'Jiiv of Missouri, Water Resources 


PRAISAL OF FLOODPLAIN RLGUL.A- 
THF. STAFFS OF ILLINOIS. INDIANA. 
OUR/ AND OHIO 

Jniv. of Illinois, Water Resources Center 

PMLNT OF MAGNITUDH AND 
f RELATIONSHIPS OF FLOODS ON 
EAMS OF MfSSOU/U 
'.S. Dept, of the Intcri-or. Geological Survey 

LOGY OF STREAMS IN ST. LOUIS 
If AN ARHA 

i, U S. Dept of tlte Interior. Geological Sur- 


>E RFOUIRLMLN I S TO CONTROL 
AVS OF' MISSOURI STREAMS 
S Dept, of the Interior, Geological Survey 

LOGY OF STREAMS IN ST. LOUIS 
vltSSOURl 

I.S. Dept, of the Interior, Geological Survey 

EC PARK LAKE, UPPER MISSISSIPPI 
N, MERAMHC RIVER. MISSOURI 
I S. Army, Engineer District 

TION or SUBSURFACE OPENINGS - IN- 
SOURI 

S Army, Waterways Experiment Station 
CHELTREE TORNADO • A CASE STUDY 

U.S. Air Force, Environ. Fecit. Appl. Center 

TOLOGlCAt. ASSESSMENT OF URBAN 
^ PRECIPITATION • PARI I 
to Water Survey 


ST. t.OUlS 


Montana 


3.0126 STRAIN STUDIES - CALIFORNIA. NEVADA. 
MONTANA 

J.C. SAVAGE, U.S. Dept, of the Interim. Geological Sutvcy 

3.0127 CRUSTAL STRAIN • CALIFORNIA. NEVADA, 
MONTANA. UTAH AND NEW MEXICO 
J.C. RAVAGE, U.S. Dept, of the Interior, Geological Survey 

3.0184 HAMILTON 2 DEGREE. 

J.l). WEI.I.S, U.S. Dept of the Interior, Geological Sutvcy 

5.0021 A MODEL OF THE FORES I'S OE GLACIER NA- 
TtONAL PARK. MONTANA 

li.ll. WHITTAKER, Cornell University, School of Biological 
Sciences 

6.0125 APPLICATION OF HYDROLOGIC' AND 
HYDRAULIC RESEARCH TO CULVERT SELECTION 
IN MONTANA - VOLUME I • REPORT 
E li DODGE, Montana Slate University, School of Engineer¬ 
ing 

6.0126 DEVELOPMENT OE AN OPERATIONS MODEL 
FOR MONTANA'S WATER RESOURCES, MIDDLE 
CREEK RESERVOIR OPERATION 
7.7. WH.f.lAAtS, Montana Stale University, Water Resources 
Research C'lr. 

6.0321 FLOODPLAIN MAPPING AND PLANNING FOR 
THE 50 AND 100 YEAR INTERVAL FLOOD ZONES 
OF THE BriTERROO/ VALLEY, MONTANA 
K M. NOLAN, Montana Stale University, Water Resources 
Research C'lr. 

9.0021 ROCK STRENGTH FROM FAILURE CASES . 
POWERHOUSE SLOPE STABILITY STUDY, FORT 
PUCK DAM, MONTANA 
J.V. HAMEL, Hamel Geotechnical Consultants 


5 OF URBAN EFFECTS ON RAINFALL 
.K WEATHER 

)N, Univ. of Illinois. Slate Water Survey Divi- 

-OGY OE STREAMS IN ST. LOUIS 

TAN AREA 

L U.S. Dept, of the Interior. Geological Sur- 

LOGY OF STREAMS IN ST. LOUIS 

VllSSOURl 

I.S. Dept, of the Interior, Geological Survey 


Monterey Bay 


8.0041 WAVE AND SURGE CONDITIONS AFTER 
PROPOSED EXPANSION OF MONTEREY HARBOR. 
MONTEREY. CALIFORNIA - HYDRAULIC MODEL 
INVESTIGATION 

OF.'. CHATHAM, U.S. Army, Waterways Experiment Station 

8.0042 WAVE AND SURGE ACTION. MONTEREY HAR¬ 
BOR. MONTEREY, CALIFORNIA - MODEL IN- 
VHSTIGATION 

E.P. FORTSON, U.S. Army, Waterways Experiment Station 


Narragansett Bay 


6.0117 DISCHARGE CHARACTERISTICS OF HUR¬ 
RICANE HARRIER. EAST PASSAGE OF NARRAGAN- 
SF.TT BAY. RHODE ISLAND • HYDRAULIC MODEL 
INVESTIGATION 

(;-1 PICKERING, US Army. Waterways Experiment Sta¬ 
tion 

8.0047 PROTECTION OF NARRAGANSETT BAY FROM 
HURRICANE SURGES 

H H. SIM,MOWS. L’.S. Army. Waterways Experiment Station 

8.0126 ANALYTICAL PHYSICAL MODEL 

EM Utm of Rhode Island. School of Engineering 


Naugatuck River 


6.0118 ANSONIA-DERRY LOCAL PROTECTION PRO¬ 
JECT. NAUGATUCK AND HOL'SATONIC RIVERS. 
CONNECTICUT • HYDRAULIC MODEL INVESTIGA¬ 
TION 

G.A PICKERING. U S. Army, Waterways Experiment Sta¬ 
tion 


Navasota River 


6.0151 ALTERNATE SOLUTIONS TO WATER 
RESOURCE DEVELOPMENT-A CASE STUDY - 
TEXAS 

I) R RASCO . Texas A & M University System. School of En¬ 
gineering 

Nebraska 


2.0016 NEBRASKA DROUGHTS • A STUDY OF THEIR 
PAST CHRONOLOGICAL AND SPATIAL EXTENT 
WITH IMPLICATIONS FOR THE FUTURE 
M.P LAWSON, Univ. of Nehruska. School of Arts 

6.0205 VERDE LANE FLOOD PREVENTION PROJECT 
MEASURE. NEBRASKA 

UNKNOWN. U S. Dept, of Agriculture, Soil Conservation 
Service 

7.0014 NATIONAL HAIL RESEARCH EXPERIMENT - 
COLORADO. NEBRASKA, WYOMING 
UNKNOWN, U.S. Nall. Science Foundation 

16.0014 CONSOLIDATED SYSTEMS OF EMERGENCY 
SERVICES - NEBRASKA (PROJECT 20/20) 

D.G. PENTERMAN, Slate Off. of the Adjt Gen. 


Cheyenne County 

6.0205 VERDE I.ANF FLOOD PREVENTION PROJECT 
MEASURE. NEBRASKA 

UNKNOWN, U.S. Dept, of Agriculture, Soil Conservation 
Service 

7,0014 NATIONAL HAIL RESEARCH EXPERIMENT - 
COLORADO, NEBRASKA, WYOMING 
UNKNOWN, U.S. Natl. Science Foundation 


7.0014 NATIONAL HAIL KtbLMKL It LAi'l-.KIMl.N | 
COLORADO. NEBRASKA. WYOMING 
UNKNOWN, U.S. Nall. -Science Foundation 


Nevada 


3.0117 INSTRUMENTAL STRAIN - CALIFORNIA AND 
NEVADA 

M.J. JOIINSiON, U.S Dept, of the Interior, (ieologic.il Sur¬ 
vey 

3.0126 STRAIN STUDIES • CALIFORNIA. NEVADA. 
MONTANA 

J.c SAVAGE. U.S. Dept, of the Interior. Geological Survey 

3.0127 CRUSTAL STRAIN - CALIFORNIA. NEVADA. 
MONTANA. UTAH AND NEW MEXICO 

J. C. SAVAGE. U.S. Dept of the Interior, Geological Survey 

3.0133 TECTONICS OK ACTIVE FAULTS • CALIFORNIA 
AND NEVADA 

R.E. WALLACE, U.S. Dept, of the Interior. Geological Sur¬ 
vey 

3.0180 TECTONIC ANALYSIS Ol SEISMICAI.LY AC- 
TIVE 7.0NES IN NEVADA. IN SUPPORT OF 
EARTHQUAKE CONTROL EXPERIMENT - CALIFOR¬ 
NIA, NEVADA. UT AH 

P.P. ORKILD, U.S. Dept, of the Interior, Geological Survey 

3.0245 SEISMICITY OF THE SOUTHERN NEVADA RE¬ 
GION, DECEMBER 22. 1071 TO JULY I. 1972 

K. C PAYER, U.S. Dept, of Commerce, Earth Sciences 
Laboratory 

3.0246 EARTHQUAKES RECORDEO BV A SEISMO¬ 
GRAPH NETWORK LOCATED IN THE SOUTHERN 
NEVADA REGION. JANUARY l-DECEMBER 22.1971 

K.C. RAYER, U.S. Dept, of Commerce, Earth Sciences 
Laboratory 

3.0249 SPECTRAL CHARACTERISTICS AND STRESS 
DROP FOR MICROLARTHQUAKES NEAR KAIRVIEW 
PEAK. NEVADA 

A. RYALL, Univ, of Nevada, School of Mines 

3.0250 EARTHQUAKE DISTRIBUTION AND 

MECHANISM OF FAULTING IN THE RAINBOW 
MOUNTAIN-DIXIE VALLEY-FAIRVIEW PEAK AREA, 
CENTRAL NEVADA 

A. RYALL, Univ. of Nevada, School of Mines 

3.0258 MICROSEISM (CITY AND TECTONICS OF THF 
NEVADA SEISMIC ZONE 

F.J. GUMPER, Columbia University. Lamont Doherty 
Gcolog. Observ. 

6.0322 EVALUATION OF FLOOD PEAK PREDICTION 
METHODS IN SEMI-ARID REGIONS IN RELATION 
TO DAM SAFETY 

A.B. CUNNINGHAM, Univ. of Nevada, Desert Research In¬ 
stitute 

7.0016 THUNDERSTORMS AND HAIL DAYS PROBA¬ 
BILITIES IN NEVADA 

C.M. SAKAMOTO, U.S, Dept, of Commerce, Natl, Wculhcr 
Service 

9.0009 LOCATION OF SLOPE FAILURE PLANES 

R.H. MERRILL, U.S. Dept, of the Interior, Bureau of Mines 

11.0006 A SYNOPTIC CLIMATOLOGY FOR 

S STflRMS IM WnUTUlVUCTUOM MGVA u 


ANALYSIS 01 SE1SM1CALLY AC- 
IN NEVADA, IN SUPPORI OP 
CONTROL EXPERIMENT • CAt.lFOR- 
UTAH 

Dept of the Interior. Geologie-.il Survey 


fll.Y 


! Ol- SLOPE FAILURE PLANKS 

;.S Dept, ol the Interior. Bureau of Mines 


LOVM.OCK 

NOP lie CUMATOLOOY FOR 
IN NORTHWESTERN NEVADA 
S Dept of Commerce. Nall. Weather Ser- 


Mineral County 


ANALYSIS OF SF.ISMICALt.Y AC- 
IN NEVADA, IN SUPPORT OF 
CONTROL EXPERIMENT - CALIFOR- 
UTAH 

Dept, of the Interior, Geological Survey 


Reno 


New Jersey 


2.0018 THE DETERMINATION OF THE FREQUENCY 
OF DROUGHT FLOWS OF VARYING DEGREES OF 
SEVERITY AND DURATION . NEW JERSEY 
E.O MII.I.EII, U.S Dept, of the Interior, Geological Survey 

6.0022 I flH METEOROLOGICAL AND HYDROLOGICAL 
aspects of the MAY l%R new JERSEY floods 
A.S KACIIIC, U.S. Dept ol Commerce, Weather Bureau 

6.0127 PRELIMINARY STORM DRAINAGE AND FLOOD 
CONTROL PLAN • UNION COUNTY, N.J. 

KIU.AM, Union County Planning Hoard 

6.0323 HYDROLOGY OF SUBURBAN AREAS - NEW 
JERSF.Y 

K NATHAN, Rutgers the Stale University, Agricultural Ex¬ 
periment Sta. 

6.0325 FLOOD PLAIN AND PEAK FLOW STUDIES, 
NEW JERSEY 

TXT ItOSS, U.S. Dept, of the Interior. Geological Survey 

6.0326 DETERMINA (TON OE FLOOD PEAKS, FLOOD 
PROFILES, & FLOOD INUNDATION • NEW JERSEY 
UNKNOWN, U.S. Dept, of the Interior. Geological Survey 

8.0112 JOINT PROBABILITY METHOD OF TIDE 
FREQUENCY ANALYSIS APPLIED TO ATLANTIC 
CUT AND LONG BEACH ISLAND. NEW JERSEY 
V.A. MYTHS, U.S Dcy>l. of Commerce, National Weather 
Service 


NOPTIC CLIMATOLOGY FOR 

IN NORTHWESTERN NEVADA Bl.Rur.N 

S. Dept, of Commerce, Natl. Weather Ser- 

1 6.0326 DETERMINATION OE FLOOD PEAKS, FLOOD 

PROEII.F.S, & FLOOD INUNDATION - NEW JERSF.Y 
UNKNOWN, U.S. Dept, of the Interior, Geological Survey 

WlNNEMUCCA 


NOPTIC CLIMATOLOGY FOR 
IN NORTHWESTERN NEVADA 
S. Dept, of Commerce, Natl. Weather Ser- 


Br.war.N County 

6.0326 DETERMINATION OE FLOOD PEAKS, FLOOD 
PROFILES, & FLOOD INUNDATION • NEW JERSEY 
UNKNOWN, U.S. Dept, of the Interior, Geological Survey 


New England 


Union County 


LAND RIVF.R BASINS COMMISSION 
3RT, FISCAL YEAR 1971 
Water Resources Council 

-ITICAI. ECONOMY OF WATER 
University of New York. Agricultural Ex- 

CONDITIONS AND AUTOMATED 
3R THE ATLANTIC COASTAL STORM 
' 18-20, 1972 

Dept, of Commerce, Techniques Dcvclop- 


6.0127 PRELIMINARY STORM DRAINAOE AND FLOOD 
CONTROL PLAN • UNION COUNT Y, N J. 

E KIU.AM, Union County Planning Board 


New Mexico 

3.0127 CRUSTAL STRAIN • CALIFORNIA. NEVADA, 
MONTANA, UTAH AND NEW MEXICO 
J.C. SAVAGE, U.S. Dept, of the Interior, Geological Survey 

6,0020 FLOOD OF JULY 17, 1972 IN GALLUP. NEW 
MEXICO 

L.A. WATTE, U.S. Dept, of the Interior. Geological Survey 
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u,\\ a. mnuquerque urnan wnserv.umy 

6.012') INVESTIGATION AND ANALYSIS OF I-LOGOS 
FOR SMALL DRAINAGE AREAS IN NEW MEXICO 
A.(t .SCO/T. US Dept til the Interior, Geological Survey 

6.0201 CORNUDAS, NORTH AND CULP DRAWS 
WATERSHED. HUDSPETH COUNTY. TEXAS. AND 
OTERO COUNT Y. NEW MEXICO 
UNKNOWN, US Dept of Agriculture. Soil Conservation 
Service 

6.0327 FLOOD FREQUENCY STUDY IN NEW MEXICO 
U S Dept uf the Interior. Gcologic.il Siuvcy 

9.0040 SOCORRO 2 DEGREE QUADRANGLE . NEW 
MEXICO 

C.O RAt'UMAN, U S Dept of the Interior, Geological Sur¬ 
vey 

13.0011 TSUNAMI SYSTEMS ENGINEERING • NEW 
MEXICO AND CALIFORNIA 
ILF. CLARK, US Dept of the Interior. Geological Survey 


Gallup 

6.0020 FLOOD OF JULY 17. 1972 IN GALLUP. NEW 
MEXICO 

L A WAITE, U S Dept, of the Interior, Geological Survey 


Otero County 

6.0201 CORNUDAS. NORTH AND CULP DRAWS 
WATERSHED, HUDSPETH COUNTY, TEXAS, AND 
OTERO COUNTY, NEW MEXICO 
UNKNOWN, U.S. Dept, of Agriculture. Soil Conservation 
Service 


New York 


3.0256 COMPILATION OF BRITTLE STRUCTURES 
WITHIN NEW YORK STATE 
Y.W. ISACHSEN, State Dept, of Education 

6.0130 REGIONAL COMPREHENSIVE MULTI-PURPOSE 
WATER RESOURCES PLANNING STUDIES IN NEW 
YORK 

J.A. FINCK, State Dept, of Env. Conserv. 

6.0131 USE OF SYSTEMS ANALYSIS IN THE 
DEVELOPMENT OF WATER RESOURCES MANAGE¬ 
MENT PLANS FOR NEW YORK STATE - AD- 
DENDUM 

C.S LIU, Slate Dept of F.nv Conserv 

6.0133 WATER RELATED ENVIRONMENTAL SERVICES 
UNKNOWN, Central New York Reg. Pin. Bd. 

6.0289 CLIMATES OF THE STATES - CLIMATE OF 
NEW YORK 

AR PACK, U S Dept of Commerce. Natl. Oceanic & At¬ 
mos. Admin. 

6.0328 THE USE OF SYSTEMS ANALYSIS IN THE 
DEVELOPMENT OF WATER RESOURCES MANAGE¬ 
MENT PLANS FOR NEW YORK STATE - VOLUME I 
A.C. ThOROW, State Div. of Water Resources 

6.0329 STREAMS AND DRAINAGE BASINS - FULTON 
COUNT Y, NEW YORK 
UNKNOWN, State Off. of Plan. Services 


6.0331 FLOOD INVESTIGATIONS • NEW YORK 
R DUNN. U S Dept of the Inlerioi. Geological Survey 

6.0332 COMPREHENSIVE PLAN - REPORT C. IMIM.E- 
MENTATION - VILLAGE OF' EAST AURORA. NY. 
TOWN OF AURORA. N v. 

UNKNOWN, Aurora Planning Hoard 

6.0333 NATURAL CHARACTERISTICS OE COLUMBIA 
COUNTY. NEW YORK STATE 
//.//. LA HACK. Columbia Co Planning Dept 

6.0337 APPLICATION OF I.UNR SYSTEM TO FLOOD 
PLAIN ANALYSIS AND MANAGEMENT IN THL 
SUSQUEHANNA RIVER BASIN 
J \V KELLEY. Slate University of New York. Agricultural 
Experiment Sia. 

6.0340 DRAINAGE STUDY - INVENTORY AND ANALY¬ 
SIS 

UNKNOWN, Genesee Finger Lake Reg Board 

8.0115 MARINE. CONDITIONS AND AUTOMATED 
FORECASTS FOR THE ATLANTIC COASTAL STORM 
OE FEBRUARY IK-20, 1972 

<V/1 FOUL. U S Dept of Commerce. Techniques Develop¬ 
ment Lal>. 

8.0119 JAMAICA BAY HURRICANE BARRIER STUDY 
NEW YORK 

TC. HILL, U S Army. Waterways Experiment Station 

8.0123 PRELIMINARY CLIMATIC DATA REPORT HUR¬ 
RICANE AGNES JUNE 14-23, 1972 
R M. DL'ANCHJ.IS, U.S Dept of Commetco. Natl Climatic 
Center 

9.0010 SHEAR STRENGTH OE FINE-GRAINED SOILS • 
WEST POINT, NEW YORK 
UNKNOWN, Transportation Res. Board 

15.0009 STATEN ISLAND BEACH EROSION CONTROL 
AND HURRICANE PROTECTION PROJECT, ST ATEN 
ISLAND. NEW YORK 
UNKNOWN, U.S. Army, Engineer District 

15.0027 ENVIRONMENTAL GEOMORPHIC STUDY OF 
THE COASTAL REGIMES ALONG THE SOUTH 
SHORE OF LONG ISLAND - NEW YORK 
O.R COATES, State University of New York, School of Arts 

15.0028 GROIN STUDY ON THE NORTH SHORE OE 
SUFFOLK COUNTY. LONG ISLAND, NEW YORK. 
BETWEEN ORIENT POINT AND PORT JEFFERSON 
HARBOR 

T. OMHOLT, New York Ocean Science Lab. 

16.0101 DISASTER RELIEF' - DOMESTIC ACITON IN 
THE SPOTLIGHT 
t'J. RUSH, U.S. Army, War College 


Aurora 

6.0332 COMPREHENSIVE PLAN - REPORT C, IMPLE¬ 
MENTATION - VILLAGE OF EAST AURORA, N.Y., 
TOWN OF AURORA, N.Y. 

UNKNOWN, Aurora Planning Board 


Columbia County 

6.0333 NATURAL CHARACTERISTICS OF COLUMBIA 
COUNTY, NEW ’O S' T_ 


\T10N • VILLAGE- ut e.*\» i . 

OF AURORA, N Y. 

:V/V, Aurora Planning Hoard 

Fulton Couniy 

REAMS AND DRAINAGE BASINS - FULTON 

:Y. NEW YORK 

VN, Stale Off. of Plan. Services 

New York City 

UDY OF SEAWATER DESALTING AS EMER- 
' WATER SUPPLY FOR NEW YORK CITY 
'it'HER, Parsons Jurden Corporation 

Putnam County 

TNAM COUNTY OFFICIAL MAP 
SALS FOR REVISION AND EXPANSION 
H'/V. State Off. of Plan. Services 

Statf.n Island 

rATEN ISLAND BEACH EROSION CONTROL 
IURRICANE PROTECTION PROJECT. STATEN 
D. NEW YORK 

\VN, U.S. Army, Engineer District 


6.0137 USE OF MULT ISPLCI UAL PHOTOGRAPHY IN 
WATER RESOURCE PLANNING AND MANAGE¬ 
MENT IN NORTH CAROLINA 
OH'. WELHY. Umv. of North Carolina, School of Agriculture 

6.0342 EFFECTS OF URBANIZATION ON FLOODS IN 
CHARLOTTE. NORTH CAROLINA 
W.U H.DDINS, IJ S Dept of the Interim. Geological .Survey 

6.0343 EFFECTS OF UllBANT/ATTON ON Ft.OODS AT 
MORGAN I ON. NORTH CAROLINA 
A.L. PUTNAM, U S Dept, of the Interim, Geological Suivcy 

9.0063 DEVELOPMENT OF CRITERIA FOR RhCOGNIZ- 
1NG & IDENTIFYING SLOPE FAILURE FORMS AS 
DEPICTED HY REMOTE SENSOR RETURNS • 
NORTH CAROLINA 

I) II. I’OOl.E. East 'Term. Slate University, Remote Sensing 
Institute 

13.0019 I .ONG-PHUIOI) WAVES AND SURGES 
UNKNOWN, U.S Army, Coastal Engin. Res Center 

15.0029 EROSION AND DEPOSITION IN THE SOUNDS 
AND ESTUARIES Ol THE NORTH CAROLINA 
('OAST 

II.I.. iNdllAM, Univ. of North Carolina, School of Arts 

16.0096 TUI- CHARLOTTE CONSORTIUM TASK I RE¬ 
PORT - VOLUME 11A • ANALYSIS OF MUNICIPAL 
ACTIVITIES • PUBLIC SAFETY SUBSYSTEM 
UNKNOWN, Unknown Inst, or Imliv Grant 


Suffolk County Charlotte 

ROIN STUDY ON THE NORTH SHORE OF 6.0342 ERECTS Ol- URBANIZATION ON FLOODS IN 

l.K COUNTY. LONG ISLAND, NEW YORK, CHARLOTTE, NORTH CAROLINA 

iEN ORIENI POIN I AND PORI JEFFERSON IF .//. EODINS, U.S. Dept of the Interior, Geological Survey 

>LT, New York Ocean Science Lah «™096 THE: CHARLOTTE CONSORTIUM T ASK 1 RE- 

PORT - VOLUME: IIA • ANALYSIS OF MUNICIPAL 
ACTIVITIES • PUBLIC SAFETY SUBSYSTEM 
West Point UNKNOWN, Unknown Inst or Indiv. Grant 

EAR STRENGTH OF FINE-GRAINED SOILS • 

POINT. NEW YORK DURHAM 

WN, Transportation Res. Board 

6.(1135 EFFECTS OF URBANIZATION ON FLOODS AT 
DURHAM, NORTH CAROLINA 

Nisqually River a.I.. PUTNAM, U.S Dept, of the Interior. Geological Survey 

OOD PROFILES AND INUNDATED AREAS 
a THE LOWER NISOUAI.LY RIVER. 

INGTON 

fMANS, U.S. Dept, of the Interior, Geological Sur- 


North Carolina Moloanton 

’Pea'S OF URBANIZATION ON FLOODS AT 6.0343 EFFECTS OF URBANIZA TION ON FLOODS AT 

ON-SALEM, NORTH CAROLINA MOROANTON, NORTH CAROLINA 

NAM, U.S. Dept, of the Interior. Geological Survey A.L. PUTNAM, U.S. Dept, of the Interior. Geological Survey 


Lenoir 

6.(1136 EFFECT'S OF URBANIZATION ON FLOODS AT 
I.UNOIR. NORTH CAROLINA 
A.L. PlJTNAM, U.S. Dept, of the Interior, Geological Survey 
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North Centra) United States 

5.0014 FIR?: CONTROl. PLANNING AND FIRE PRF.VLN- 
MON IN IMF. NOR'I lILASTLUN UNITED STATES 
V.J. JOHNSON. Michigan State University. L'.S D A N Cen 
For Ex Sta 

6.0113 FORECASTING RAINFALL AND SNOWMELT 
FLOODS ON UPPER MIDWESTERN WATERSHEDS 
C L HOWERS, Univ. of Minnesota, St. Anthony Falls Hjilr). 
Lab 

6.0301 FLOOD FORECASFING IN THE UPPER MID¬ 
WEST • DATA ASSEMBLY AND PRELIMINARY 
ANALYSIS 

At' P/1W.ST. Univ. ol Minnesota. SI Anthony Falls Hythl 
Lah 


North Dakota 


2.0020 DROUGHT AND WET SPELLS IN NORTH 
DAKOTA 

J.M. RAMIREZ.. North Dakota State University. Agricultural 
Experiment Sta. 

6.0062 FLOW REGULATION REFECTS OF' THE 
BURLINGTON RESERVOIR FROM THE DAM 
DOWNSTREAM TO WESTHOPE. NORTH DAKOTA 
JO SHEARMAN. U S Dept, of the Interior, Geological Sur¬ 
vey 

6.0138 MAGNITUDE AND FREQUENCY OF FLOOD 
DISCHARGES FROM SMALL DRAINAGE riASINS. 
F.EFECTS OF DRAINAGE BASIN CHARACTERISTICS 
- NORT H DAKOT A 

O.A ('ROSl)Y, U S. Dept, of the Interior, Geological Survey 

6.0204 STARKWEATHER WATERSHED, NORTH 
DAKOTA 

UNKNOWN, U S. Dept, of Agriculture, Soil Conservation 
Service 

6.0290 PROBABLE MAXIMUM PRECIPITATION AND 
SNOWMELT CRITERIA FOR RED RIVER OF THE 
NORTH ABOVE PEMBINA AND SOURIS RIVER 
ABOVE MINOT, NORTH DAKOTA 
J.T. RIEDEL. U.S. Dept of Commerce, National Weather 
Service 

6.0344 MAGNITUDE AND FREQUENCY OF FLOODS 
ON SMALL STREAMS • NORTH DAKOTA 
O.A. CROSRY, U.S. Dept, of the Interior, Geological Survey 

7.0006 WEATHER MODIFICATION IN NORTH DAKOTA 
B r 7. RROMERSRERGER, North Dakota State University, 
Agricultural Experiment Sta. 

Cavai.ilh County 

6,0204 STARKWEATHER WATERSHED, NORTH 
DAKOTA 


DAKOTA 

UNKNOWN. U S Dept, of Agriculture. Soil Conservation 
Service 

Northeast United States 

5,0014 FIRE CONTROL PLANNING AND FIRE PUEVtN- 
'NON IN THE NORTHEASTERN UNITED SLATES 
V.J. JOHNSON. Michigan Stale University. U S D.A. NV Cen. 
For Ex Sta 


Northwest United States 


3.0280 A STUDY OF SEISMICITY AND CRUSTAL 
STRUCTURE IN WESTERN WASHINGTON USING A 
SEISMIC TELEMETRY NETWORK 
II.S CROSSON, Univ. of Washington, School of Arts 


Oahu 


6.0076 URBAN HYDROLOGY AND URBAN WATER 
RESOURCES OF THE ISLAND OF OAHU, HAWAII 
Y. EOK, Univ of Hawaii, Water Resources Research Ctr. 

6.0077 FLOOD HYDROLOGY AND URBAN WATER 
RESOURCES OF THE ISLAND OF OAllU. HAWAII 
Y.S. EOK, Univ. of Hawaii, Water Resources Research Ctr. 

6.0078 INSTANTANEOUS UNIT HYDROGRAPH ANALY¬ 
SIS OF HAWAIIAN SMALL WATERSHEDS 
R WANG, Univ. of Hawaii, Water Rcsoutces Research Ctr. 

6.0252 HAWAII ENVIRONMENTAL SIMULATION 
MODEL 

D.C COX. Univ. of Hawaii, School oT Arts 

15.0018 DEPOSITION OF HAWAIIAN WATERSHED 
AND ESTUARIAN SEDIMENTS 
/*. EAN, Univ. of Hawaii, Water Resources Research Ctr. 


Ohio 


6.0059 INVESTIGATION AND ANALYSIS OE FLOODS 
FROM SMALL DRAINAGE AREAS IN OHIO 
IP. P. CROSS. U S. Dept, of the Interior, Geological Survey 

6,0116 DESIGN FOR FLOOD CONTROL AND WAVE 
PROTECTION, CHAGRIN RIVER, F.ASTLAKE. OHIO • 
HYDRAULIC MODEL INVESTIGATION 
C E. CHATHAM. U.S. Army, Waterways Experiment Station 
6.0266 AN APPRAISAL OF FLOODPLAIN REGULA¬ 
TIONS IN THE STATES OF ILLINOIS, INDIANA. 
IOWA, MISSOURI AND OHIO 
W.M. KEITH, Univ oflllinois. Water Resources Center 
6.0345 COST-EFFECTIVE NESS ANALYSES OF RE¬ 
GIONAL FLOOD PLAIN MANAGEMENT ACTIVITIES 
G-M. CI.ARK , Ohio Stale University, School of Engineering 
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. Ohio State University. School of Engineering 

DSLIPS IN SOUTHEASTERN OHIO 

'77. Ohio Sl.uc University. School ot' Agriculture 

IILIZATION 01- S I HEP LAND SLOPES • 

AM, Ohio Slate Univcisity. Scluiol of Agriculture 
IRONMLNTAI. INELUENCT.S ON STABILITY 
MASSES • ALASKA AND OHIO 
hio State University, School of Engineering 

\SURE AND DEPICT TROUBLE AREAS IN 

MODELS - OHIO 

/./.. State Dept, of Transportation 

•QULNCY AND INTENSITY OE FREEZING 

I/./.LE IN OHIO 

Hi, U S Dept of Commerce, Weather llurcuu 
sllA REBUILDS 
. Xenia Commission 

DRK EROSION STUDY Ol ERIE COUNTY, 

>/:C7/, State Div. of Creolog. Survey 

mi: l-ROSION STUDY OF LAKE COUNTY, 

UiCH, Stale Div. ofGcolog. Survey 

)Rli EROSION STUDIES ALONG THE OHIO 

)F LAKE. ERIE 

'ili. State Div. of Geolog. Survey 
AI.YSIS OE EMERGENCY MEDICAL SER- 
•OEUMBUS AND ALL ERANKLIN COUNTY 
AL SUBDIVISIONS 

;, Ohio State University, School of Medicine 

MATOLOGICAL ASSESSMENT OE URBAN 
5 ON precipitation - PART | 

, Slate Water Survey 

Eastlake 

IGN FOR FLOOD CONTROL AND WAVE 
ION, CHAGRIN RIVER, EASTLAKE, OHIO - 
JLIC MODEL INVESTIGATION 
'1AM. U S. Army, Waterways Experiment Station 

Lakf. County 

DRE EROSION STUDY OE LAKE COUNT Y. 
)IX'II, State Div. of Gcolog. Survey 

Noot.t: County 

DSLIPS IN SOUTHEASTERN OHIO 

fc.77’, Oltio State University, School of Agriculture 

Xfnia 


DEVELOPMENT PROGRAM. COMMUNICATION 
FROM CHAIRMAN. U S WATER RESOURCES 
COUNCIL (AUDREY) 

UNKNOWN, U S. Water Resources Council 


6.0312 MODE.E STUDY Ol CANNL1.TON LOCKS AND 
DAM. OHIO RIVER. INDIANA AND KENTUCKY 
J J. EliANCO, U S Army. Waleiways Experinietit Station 


Oklahoma 


2.0006 OKLAHOMA DROUGHT RELIEF OPERAT IONAL 
PROGRAM tODROP) 

././.. SUTHEIU.ANI), Weather Sciences Incorporated 

2.0008 PROJECT ARID DROP. A SUMMARY REPORT 
OE CLOUD SEEDING ACTIVITIES IN ARIZONA AS 
CONDUCTED BY ATMOSPHERICS INCORPORATED 
(ABBREV) 

7.7. HENOEHSON , Aimosphoiies Incorporated 

2.0009 HYGROSCOPIC SEEDING IN OKLAHOMA - 

volume: I 

/’./J MACC HEADY. Right Test Research Inc. 

6.0139 SIATEWIDE El OOD EREOUENCY REPORT - 
OKLAHOMA 

l'./). SAUEH , U S Dept of the Interior, Geological Survey 

6.0140 INVESTIGATION AND ANALYSIS OE FLOODS 
FROM SMALL WATERSHEDS IN OKLAHOMA 

UNKNOWN. U S Dept, of the Interim. Geological Survey 

6.0142 BIRCH LAKE, BIRCH CREEK. OKLAHOMA 

UNKNOWN, U.S. Army. Engineer District 

6.0206 WHITEWATER CREEK HYDROLOGIC UNIT 
PROJECT’ MEASURE. CHEROKEE HILLS RC AND D 
PROJECT. OKLAHOMA 

UNKNOWN, U.S. Dept, of Agriculture. Soil Conservation 
Service 

6.0217 INVESTIGATION ON ANALYSIS OE FLOODS 
FROM SMALL WATERSHEDS IN OKLAHOMA 

IP. THOMAS, U.S. Dept, of the Interior, Geological Survey 

6.0350 APPRAISAL OE THE WATER AND RELATED 
LAND RESOURCES OE OKLAHOMA - REGION 
EIGHT - 1971 

UNKNOWN, State Water Resour. Board 

6.0351 APPRAISAL OE THE WATER AND RELATED 
LAND RESOURCES OE OKLAHOMA 

UNKNOWN, Slate Water Resour. Board 

12.0007 MORPHOLOGY OE TWO TORNADIC STORMS • 
AN ANALYSIS OF NSSl. DATA ON APRIL 30. 1970 - 
OKLAHOMA CITY, OKLAHOMA 

S.I.. DAHNES , U.S. Dept, of Commerce. Natl. Severe Storms 
Lab. 

12.0022 OBSERVATIONS OE SEVERE STORMS ON 26 
AND 28 APRIL 1971 

C.I.. VLCEK, U.S. Dept, of Commerce, Natl. Severe Storms 
Ltih. 

12.0023 SEVERE STORM MORPHOLOGY • OKLAHOMA 

S.E. DAHNES, U.S. Dept, of Commerce, Environ. Research 
Laboratories 


MIA REBUILDS 
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K.C CRAWFORD. US. Dept of Commerce. Nall. Severe 
Stonm I.ah 

16.0082 CLIMATOLOGICAL ASSESSMENT 01- URBAN 
EFFECTS ON PRF.CIPITA I'lON • PART I 
FA HUFF. Slate Water Survey 


Deuwmw County 

6.(»2l)6 WHITEWATER CREEK HYDROLOGIC UNIT 
PROJECT MEASURE, CHF.ROKFF HILI S RC AND D 
PROJECT. OKLAHOMA 

UNKNOWN, U.S. Dept. <if Agriculture, Soil Conservation 
Service 


Oklahoma City 

12.0007 MORPHOLOGY OF TWO TORNADIC STORMS - 
AN ANALYSIS OK NSSl. DATA ON APRIL 30. 1970 - 
OKLAHOMA CITY, OKLAHOMA 
SI.. BARNES, US. Dept, of Commerce, Natl. Severe Storms 
Lah. 


Osagi: County 

6.0142 LURCH LAKE, BIRCH CRF.LK, OKLAHOMA 
UNKNOWN, U S Army, Engineer District 


Oregon 


3.0266 SEISMICITY INVESTIGATIONS IN THE 
CASCADE MOUNTAINS AND VICINITY. OREGON I 
MAY 1969 • 30 APRIL 1970 
H.R fil.ANK, Univ. of Oregon, School of Liberal Arts 

3.0267 LOST CREEK LAKH PROJECT', ROGUE RIVER 
OREGON 

UNKNOWN, U.S. Army. Engineer DisHct 

5,0037 REDUCING FIRE IIA/.ARD IN PONDEROSA 
PINE THINNING SLASH BY MECHANICAL CRUSH¬ 
ING •OREGON 

J D. DELL, U S. Dept, of Agriculture, Pile. Sw. For. & Rg. 
Expt. St;i 

5,0040 FOREST FIRE METEOROLOGY IN THE PACIFIC 

COASTit UcnirM,- 

ilturc, Pac. S.W. 


ISASTER STU- 
COUNTIES. 


12.0030 ESTIMATE OF MAXIMUM W'|ND SPEEDS OK 
TORNADOES IN THREE NORTHWESTERN STAT ES • 
IDAHO, OREGON, WASHINGTON 
T T FUJI'IA. Univ of Chicago, School of Physical Sciences 

14.0006 GEODIMETHR STUDIES OE CASCADE VOL¬ 
CANOES • WASHINGTON. OREGON AND CALIFOR¬ 
NIA 

D A. SWANSON, U.S. Dept of the Interior, Geological Sur¬ 
vey 

14.0008 THERMAL SURVEILLANCE OF VOLCANOES - 
REMOTE SENSING OF LONG VALLEY IN 
GEOTHERMAL PROGRAM - WASHINGTON, 
OREGON AND CALIFORNIA 
J.l) FRIEDMAN, U.S Dept of the Interior, Geological Sur¬ 
vey 

15.0033 EVALUATION OF GEOLOGIC AND OCEANO¬ 
GRAPHIC FACTORS INFLUENCING EROSION OF 
THE OREGON COAST 

J V. IlYRNE, Oregon Slate University, School of Science 

15.0034 EROSION AND SEDIMENTATION FOLLOWING 
ROAD CONSTRUCTION AND TIMBER HARVEST ON 
UNSTABLE SOILS IN THREE SMALL WESTERN 
OREGON WATERSHEDS 

R.I.. FREDRIKSEN, U.S. Dept, of Agriculture. Pae N VV. 
For & Rg. Exp. Sta 

CY a r.soi* County 

8.0111 SPECIAL PROGRAM TO LIST AMPLITUDES OF 
SURGES FROM HURRICANES • PART 2. GENERAL 
TRACK AND VARIANT STORM CONDITIONS 
C P. JLLF.SNIANSK I, U.S. Dept, of Commerce, Techniques 
Development Lah. 

Laiaii County 

6.0253 NATURAL DISASTER ANALYSIS FOR LATAH 
COUNTY, IDAHO, JUNE 1973 
II.W LEE, Stale Planning & Com. Aff. Agy 

Lincoln County 

6.0354 DEVELOPMENT IN FLOOD-PRONE AREAS OF 
LINCOLN COUNTY. OREGON AUGUST. 1973 
UNKNOWN, Lincoln Co. Planning Dept. 


Tillamook County 

8.0111 SPECIAL PROORAM TO LIST AMPLITUDES OF 
SURGES FROM HURRICANES - PART 2. GENERAL 
TRACK AND VARIANT STORM CONDITIONS 
C./L JEI.ESNIANSKI, U.S. Dept, of Commerce, Techniques 
Development Lab. 
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-.K TECHNICAL ASSISTANCE SIUDY • 
' STUDY ON THE PROBLEMS' AND 
hS FOR DLVELOPMI-N'I Ol OSO 
SO BAY 

Coastal /End Reg Comm. 


H.00I2 GRANT K) DI-SIGN A Rl-IHUII.DING PLAN FOR 
GULFPORT, MISSISSIPPI. TO RESTORE THE- 
DAMAGE OK HURRICANE. CAMILLE VOLUMES IV 
A V (AIIBRKV) 

l.'Nh AYJB'.V, State Res. A fJev. Center 


Oso Creek 


Pennsylvania 


:K TECHNICAL ASSISTANCI: STUDY • 
SIUDY ON THE PROBLEMS AND 
c£S FOR DEVELOPMENT Ol- OSO 
)SO BAY 

Coastal Henit Reg Comm. 


Oswego River 

SVSTI-MS ANAI.YS1S IN THE 
T Ol WATER RESOURCES MANAGE- 
I OR NEW YORK STA'I E • AD- 


I. of Env. Conserv. 

OP SYSTEMS ANALYSIS IN MIL 
I OF WATER RESOURCES MANAGE- 
IOR NEW YORK STATE: • VOLUME I 
ile Div. of Wald Resources 


Pacific Ocean 

HISTORY • NORTH PACIFIC CON- 
RGIN . ALASKA 

' S. Dept. of the Interior. Geological Sur- 

TION OF SATELLITE OBSERVED 
RICANE CLOUD CLUSTERS AND 
ES 

ado Stiitc University, School of Engineer- 


SUNAMI CATALOG 

Hawaii, School of Arts 


Pamlico Sound 

IOD WAVES AND SURGES 
rmy. Coastal F.ngin. Res Center 

AND DEPOSITION IN THE SOUNDS 
F.S OF THE NORTH CAROLINA 

'• of North Carolina, School of Arts 


Pearl Harbor 

N 017 HASVAriAN WATERSHED 
N SEDIMENT 


6.0008 MENIAL HEAL'III SERVICES I'O RESIDENTS 
OE FLOOD DISASTER AREAS IN CENTRAL RE¬ 
GION, COMMONWEALTH OF PENNSYLVANIA 
UNKNOWN, Slate Dept, of Pali. Welfare 

6.000‘J MENIAL HEALTH SERVICES TO RESIDENTS 
Ol IT.OOI) DISASTER AREAS IN LUZERNE-WYOM- 
ING COUNTIES OF’ HIE COMMONWEALTH OF 
PENNNSYI.VANIA 

UNKNOWN, Ha/loton Nanticoke M il «K: M R. 

fr.OUKl I RAINING AND EVALUATION OF' MENTAL 
HEAL'III SERVICES TO RESIDENIS OK FLOOD DIS¬ 
ASTER AREAS IN COMMONWEAL’! H Ol' PENNSYL¬ 
VANIA 

UNKNOWN, Eastern Penn Psych. Institute 

6,0011 MENTAL HEALTH -SERVICES IO RESIDENTS 
Ol- FLOOD DISASIER AREAS IN LU/ERNE-WYOM- 
IN(r COUNTIES, COMMONWEAL HI OK Pl'NNSYl - 
VANIA 

UNKNOWN, I u/i-fiK- Wyoming Cn M H. IVog. 

6.0024 LOCK HAVEN URBAN RENEWAL PROJECT 
LOCK HAVEN. PENNSYLVANIA 
UNKNOWN, d.S. Dept, of Him & (Jib Dev., Comm. Dev. 
Disaster Rec. Oft. 

6.0025 MODEL (THES ONE - URBAN RENEWAI PRO¬ 
JECT. READING, PENNSYLVANIA 
UNKNOWN, U S. Dept, of H.m A Uth Dev., Conmt. Dev. 
Disaster Rec Olf 

6.0026 PEN N-SUSOI JEM ANNA URBAN RENEWAL PRO¬ 
JECT, Harrisburg, Pennsylvania. iiijo PRO¬ 
JECT NO. R-634C 

UNKNOWN, U S. Dept, of || lHl . A Urh. Dev.. Comm. Dev. 
Disaster Rec. Off. 

6.0027 MILTON SOUTH. MILTON NORTH AND TUR¬ 
BO! TOWNSHIP DISASIER. URBAN RENEWAL 
PROJECTS. PENNSYLVANIA 

UNKNOWN, U S- Dept, of Ilmi. A Urh. Dev., Special 
Recovery Office 

6.0028 DOWNTOWN URBAN RENEWAL PROJECT 
WILKES-BARRE, PENNSYLVANIA 
UNKNOWN, U S. Dept, of Ilou. A Urh. Dev., Special 
Recovery Office 

6,0029 KINGSTON DISASTER URBAN RENEWAI PRO¬ 
JECT, BOROUGH OE KINGSTON, LU/.HRNE COUN¬ 
TY. PENNSYLVANIA, HUD PROJECT NO. R-6I5C 
UNKNOWN, US. Depl. oMIon. & Urh. Dev.. Comm. Dev. 
Disaster Rec. Off. 

6.0144 OPTIMAL AN I'ECEOENT PRECIPITATION IN¬ 
DICES FOR SMALL EASTERN WA TERSHEDS 
IlM. REICH, Penn. State University, Inst. Res. Land A W(r. 
Rcsour. 

6.0145 FLOOD PREDICTION METHODS l-OR PENNSYL- 


VANIA 

li.M RlJCfl , Unknown Insl. or Indiv. Griint 

6.0357 THE EFFECT OF GROUNDWATER CONDI¬ 
TIONS ON LOCAL FLOODING IN THE KINGSTON 
AREA. PENNSYLVANIA 

UNKNOWN, U S Dcpl. of the Interior. Gcologrc.il Survey 

6.0361 EFFECT OF AGNES FLOODS ON ANNUAL SE¬ 
RIES IN PENNSYLVANIA 

II.M HLIC/I, Penn State Uni\ersity, Inst. Res Land At Wtr 
Resour 

8.0005 ATLANTIC HURRICANE SEASON OF 1772 
R.ll SIMPSON, US Dept, of Commerce, Natl. Weather 
Service 

8.0009 ASSESSMENT OF THE PHYSICAL AND 
GEOLOGICAL EFFECTS OF TROPICAL STORM 
AGNES ON THE UPPER CHESAPEAKE. HAY AND 
SELECTED TRIBUTARIES 

J.R. SCUUREL, Johns Hopkins University, Graduate School 

8.0123 PRELIMINARY CLIMATIC DATA REPORT HUR¬ 
RICANE AGNF.S JUNE 14-23. 1972 
II.M. DEANGELIS, U.S. Dept, of Commerce. Natl. Climatic 
Center 

9,0002 REGIONAL SLOPE STABILITY STUDtES • 
CALIFORNIA AND PENNSYLVANIA 
D II. RAOHRUCHIIAI.L, U.S. Dept, of the Interior. Geologi¬ 
cal Survey 

16.0079 THE INVESTIGATION OF SHELTER MANAGE¬ 
MENT AND CONTROL tN NATURAL DISASTER 
H.A COLLINS, Amcr Inst For Res 

16.0101 DISASTER RELIEF - DOMESTIC ACTION IN 
THE SPOTLIGHT 
E.J. RUSH, U.S. Army, War College 


Hakhishukg 

6.0026 PENN-SUSQUEHANNA URBAN RENEWAL PRO¬ 
JECT, HARRISBURG, PENNSYLVANIA, HUD PRO¬ 
JECT NO. R-634C 

UNKNOWN, U.S. Dept, of Hon. & Urb. Dev., Comm. Dev. 
Disaster Rec. Off 

16.0079 THE INVESTIGATION OF SMELTER MANAGE¬ 
MENT AND CONTROL IN NATURAL DISASTER 
R.A. COI.LINS, Amcr Inst. For Res. 


Kingston 

6.0029 KINGSTON DISASTER URBAN RENEWAL PRO¬ 
JECT, BOROUGH OF KINGSTON, LUZERNE COUN¬ 
TY, PENNSYLVANIA, HUD PROJECT NO. R-6I5C 
UNKNOWN, U.S. Dept of Hou. & Urb. Dev.. Comm. Dev. 
Disaster Rcc. Off. 


Luzi.kne County 

6.0009 MENTAL HEALTH SERVICES TO RESIDENTS 
OF FLOOD DISASTER AREAS IN LUZF.RNF.-WYOM 
ING COUNTIES OF THE COMMONWEALTH OF 
PENNSYLVANIA 

UNKNOWN. Hn/lcton Nanticoke M.H & M R 

6.0011 MENTAL HEALTH SFRVICLS TO RESIDENTS 
OF FLOOD DISASTER AREAS IN LUZF.RNh-WYOM- 
ING COUNTIES. COMMONWEALTH OF PENNSYL- 
VANIA 

UNKNOWN, Luzerne Wyoming Co M.H. Prog. 

6.0029 KINGSTON DISASTER URBAN RENEWAL PRO¬ 
JECT. BOROUGH OF KINGSTON. LUZERNE COUN- 
TY. PENNSYLVANIA, HUD PROJECT NO. K-6I5C 

UNKNOWN, U S. Dcpl of Hou. & Urb. Dev., Comm. Dev. 
Disaster Rcc. Off 


PmsnuiiGH 

9.0002 REGIONAL SLOPE STABILITY STUDIES - 
CALIFORNIA AND PENNSYLVANIA 
D.ll. RAPRRUCIUIAI.L, U.S. Dept of lire Interior, Geologi¬ 
cal Survey 

RF.AtMNG 

6.002S MODEL CITIES ONE - URBAN RENEWAL PRO¬ 
JECT, READING, PENNSYLVANIA 
UNKNOWN, U.S. Dept, of Hou. & Urb. Dev., Comm. Dev. 
Disaster Rcc. Off. 


WllKFS- BaKKP. 

6.0028 DOWNTOWN URBAN RENEWAL PROJECT, 
WILKES-BARRE. PENNSYLVANIA 

UNKNOWN. U.S Dcpl. of Hou. & Urb. Dev., Special 
Recovery Office 

Wyoming County 

6.(1009 MENTAL HEALTH SERVICES TO RESIDENTS 
OF FLOOD DISASTER AREAS IN LUZERNE-WYOM¬ 
ING COUNTIES OF THE COMMONWEALTH OF 
PENNSYLVANIA 

UNKNOWN, Hazleton Nanticoke M IL & M R. 

6.0011 MENTAL HEALTH SERVICES TO RESIDENTS 
OF FLOOD DISASTER AREAS IN LUZERNE-WYOM- 
ING COUNTIES, COMMONWEALTH OF PENNSYL¬ 
VANIA 

UNKNOWN, Luzerne Wyoming Co. M.H. Prog. 
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Ferris Valley 


Puget Sound 


PLRR1S VALLEY URBAN HYDROLOGY STUDY. 

l.IFORNIA „ , . , c 

HUSH)'. US Dept of the Interior. Geological Survey 

Point Mugu 

PRELIMINARY INVESTIGATION OF STRUG- 
RAI DAMAGE FROM POINT MUGU. cai.iior. 
V EARTHQUAKE of FEBRUARY 21. 1973 
r AKAHASIIi , U S. Navy. Civil Engineering I.ah 

Potomac River 

ASSESSMENT OF THE PHYSICAL AND 
□LOGICAL EFFECTS OF TROPICAL STORM 
NES ON THE UPPER CHESAPEAKE BAY AND 
.FCTED TRIBUTARIES 

CIIUBEL, Johns Hopkins University, (jrailnate School 

Puerto Rico 

DEVELOPMENT OF RAINFALL DEFICIENCY 
EX FOR PUERTO RICO 

4/7/:/., Univ. of Puerto Rico, Agricultural F.xperimem 
VA. SEISMICITY • 32 STATES AND PUERTO 

:o 

MICKEY, U.S. Dept, of the Interior, Geological Survey 

FLOOD-FREQUENCY AND BASIN PARAMETER 
IATIONSHIPS IN SMALL DRAINAGE AREAS 
RlCCS, U.S. Dept, of the Interior, Geological Survey 

FLOOD CONTROL STUDY OF RlO GRANDE DH 
NATI, MANATI AND BARCEI.ONETA. PUERTO 
O 

NOiVN, State Planning Board 

SEA-AIR INTERACTION LABORATORY OPERA- 
INS 

STEIVAHT, U.S. Dept, of Commerce, Environ. Research 
icratorics 

Barcei.onrta 

FLOOD CONTROL STUDY OF RIO GRANDE D|- 

NATI, MANATI AND BARCKI.ONETA, PUERTO 

:0 

NOIVN, State Planning Board 
Manati 


3.0020 SEISMIC RISK • LIMA WASHINGTON AND 
UTAH 

.V / Al.OEKMISSI.N, U.S. Dept, of tile Interior. Geological 
Survey 

.1.0146 m;i:i sound. Washington, faki/iouake 
AND THE MAN I I.E STRUCTURE BENEATH l HE 
NOR I TIWES TERN UNITED STATES 
P MCKEN/IE, Calif. Inst of Technology. Scismological 
Laboratory 

.1.0280 A STUDY OI SEISMICITY AND (TU.SIAE 
STRUCTURE IN WESTERN WASHINGTON USING A 
SEISMIC TELEMETRY NETWORK 
U S CIlOSSON, Univ. of Washington. School of Arts 

.1.0281 IJUII.DING STANDARDS AND I HE. 

FAR 11IOUAKL HAZARD LOR 'THE PUGET SOUND 
BASIN 

H. C ‘OiV/'.'/V, Univ of Washington, School of Engineering 


Ralston Creek 

(..0018 URBAN GROW I H, RUNOFF. EX TERNALIIIES, 
AND INCOME f)IS IRIHUTTON EFFECTS IN RAL¬ 
STON CRF.EK WATERSHEDS 
J.ll. HAHN ARP, Univ. of Iowa, School of Liberal Arts 


Rappahannock River 


Raymond llasin 

10.0018 LAND-SUBS/DENCT STUDIES IN CALIFORNIA • 
TO SITJDY Till- EXTENT, MAGNITUDE R 
J.E. I’Ol.ANP, U.S. Dept, of the Interior, Geological Survey 


Red River 


6.0062 FLOW REGULATION EFFECTS O) THE 
BURLINGTON RESERVOIR FROM THE DAM 
DOWNSTREAM 'TO WESTHOPE, NORTH DAKOT A 
J.O SHEARMAN, U S. Dept, of the Interior, Geological Sur¬ 
vey 

6.0100 RED RIVER EMERGENCY BANK PROTECTION, 
LOUISIANA, ARKANSAS, AND TEXAS 
UNKNOWN, U.S. Army, Engineer District 

6.0290 PROBABl.F MAXIMU* * 

SNOWMELT CRITERIA V 
NORTH ABOVE PEMBIT 
Aorw/i: MiNrvr NORTH T 


8.01.15 OPERATION AGNES 
A. KUO, Virginia Inst, of Mamie Sei. 


FLOOD CONTROL Sin nr Pin hiamiu: on 


Rhode Island 


6.0117 DISCHARGE CHARACTERISTICS OK HUR¬ 
RICANE BARRIER. EAST PASSAGE OF NARRAGAN- 
SETT BAY. RHODE ISI AND • HYDRAULIC MODEL 
INVES riGATlON 

G A. I’K.'KERING, U S Army. Waterways Experiment Sta¬ 
tion 

6.0297 FLOOD CHARACTERS'] ICS OF SMALL 
DRAINAGE BASINS IN RHODE ISLAND 
C G MUNSON, US. Dept, of the Interior, Geological Sur¬ 
vey 

8.0047 PROTECTION OF NARRAGANSETT BAY FROM 
HURRICANE SURGES 

II H SIMMONS, U S. Army. Waterways Experiment Station 

8.0126 ANALYTICAL PHYSICAL MODEL 
F.Xf. WHITE. Univ. of Rhode Island, School of Engineering 


Rio Grande Depression 

9.0040 SOCORRO 2 DEGREE QUADRANGLE • NEW 
MEXICO 

G.O BACHMAN, U S Dept of the Interior, Geological Sur¬ 
vey 


Rocky Mountains 


1.001! WATER YIELD IMPROVEMENT AND 
AVALANCHE HAZARD PREDICTION IN ALPINE 
AREAS OE THE ROCKY MOUNTAINS 
M■ MARTlNEl-l.l, Colorado State University. U.S.D.A. 
Rocky Mtn. For. Sta. 


Rogue River 


3.0267 LOST CREEK LAKE PROJECT, ROGUE RIVER, 
OREGON 

UNKNOWN, U S Army, Engineer District 


Salmon River 


6.0080 A METHODOLOGY STUDY TO DEVELOP 
EVALUATION CRITERIA FOR WILD AND SCENIC 
RIVERS - REPORT ON FLOOD CONTROL SUBPRO¬ 
JECT - IDAHO 

J.J. FF.Elil.ES, Univ. of Idaho, Water Resources Research 
Inst. 


San Andreas Rift 


3.0019 ENGINEERING SEISMOLOGY 


3.0108 REGIONAL GEOLOGICAL FRAMEWORK. 
NORTH CENIRAI. SAN ANDREAS FAULT 
CALIFORNIA 

F. E liUARH, U.S. Dept of the Interior. Geological Survey 

3.0111 SAN ADREAS FAULT • CALIFORNIA COOP 
M M CLARK. U.S. Dept of the Interior. Geological Survey 

3.0112 SOUTHERN CALIFORNIA TEC IONICS 
M M CLARK, IJ S Dept of the Interior. Geological Survey 

3.0113 REGIONAL TEC IONIC ANALYSIS • SAN AN 
DREAS FAULT • INVESTIGATION OE BORREGO 
MOUNTAIN EARTHOUAKK, APRIL 8. 190S 

CALIFORNIA (AUBREV) 

iV.AJ CLARK. U.S. Dept of the Interior, Geological Survey 

3.0117 INSTRUMENTAL STRAIN • CALIFORNIA AND 
NEVADA 

M J. JOIlNXTON, U.S. Dept of the Interior. Geological Sur¬ 
vey 

3.0120 MONTEREY-POIN1 REYES (EARTHQUAKE) • 
CALIFORNIA 

I) S. MCCULLOCH, U.S. Dept, of the Interior. Geological 
Survey 

3.0129 AUTOMATIC MICROEARTHOUAKE 

PROCESSING • CALIFORNIA 
.S’. IP. STEWART. IJ S Dept, of the Interim. Geological Sur¬ 
vey 

3.0130 SEISMIC SOURCE STUDIES - CALIFORNIA 
Ik. THATCHER, U.S. Dept of the Interior, Geological Sur¬ 
vey 

3.0133 TECTONICS OF ACTIVE FAULTS - CALIFORNIA 
AND NEVADA 

R E. WALLACE, U.S. Dept of the Interior. Geological Sur¬ 
vey 

3.0134 CALIFORNIA M/EQ NET 
R L. WESSON, U.S. Dept, of the Interior. Geological Survey 

3.0138 STUDY OF MECHANISM OF ACCUMULATION 
AND RELEASE OF TECTONIC S TRESS IN CENTRAL 
CALIFORNIA 

A. NUH, Stanford University. School of Earth Sciences 

3.0139 CALTECH SEISMIC NETWORK AND SAN FER¬ 
NANDO EARTHQUAKE STUDIES 
C.R. ALLEN, Calif. Inst, of Technology, Graduate School 

3.0156 ACTIVE DISPLACEMENT ON THE CAl.AVE.RAS 
FAULT ZONE AT HOLLISTER. CALIFORNIA 
T.ll. ROGERS, U.S. Dept, of Commerce. Earthquake 
Mechanism Lai). 

3.0173 EARTHQUAKES AND ACTIVE FAULTS 
J.S. DODD, U.S. Dept, of the Interior, Bateau of Reclama¬ 
tion 

3.0180 TECTONIC ANALYSIS OE SElsMICAl.LY AC¬ 
TIVE ZONES IN NKVAOA. IN SUPPORT OE 
EARTHQUAKE CONTROL EXPERIMENT • CALIFOR¬ 
NIA, NEVADA. U TAH 

T.p. ORKILD, U.S. Dept, of the Interior. Geological Survey 

9.0001 REGIONAL GEOLOGIC FRAMEWORK - SAN 
ANDREAS FAULT - CALIFORNIA 
T.W. DIHHLEE, U.S. Dept, of the Interior. Geological Survey 
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•=>£. Kg. t:xp. Sia 


San Fernando Valley 


III H AVIOR OF UNDERGROUND BOX CON¬ 
'S IN THE SAN FERNANDO EARTHQUAKE OF 
imiJARY 1971 

VI f>!LEK, U.S. Army. Engineer District 
✓ /\N NORMAN RESERVOIRS AREA, CAL1FOR- 

KHS, U S. Dept, of the Interior. Geological Survey 

1*102 SAN FERNANDO EARTHQUAKE SOILS 
Ci l-OLOGK’ INVESTIGATIONS IN RELATION 

uohway damage 

K^S'CJCK, State Materials & Res. Dept. 
INVESTIGATION OF GROUND MOTION- 
AGE RELATIONSHIPS FOR RESIDENTIAL 
-DINGS IN GLENDALE, CALIFORNIA- SAN PER- 
DO EARTHQUAKE. FEBRUARY I 
'/OOMANO, John A. Illume & Associates 

O-SPONSE OF TWO IDENTICAL SEVEN-STORY 
JCVrURES TO THE SAN FERNANDO 
rHOUAKK OF' FEBRUARY 9, 1971 
l/i7i’A//IM John A. Illume & Associates 
CONSERVATIONS OF DAMAGE TO GLENDALE 
<1MINC; POOLS. MOBILE HOMES. AND COM- 
CIAI. BUILDINGS RESULTING FROM SAN FER- 
DO EARTHOUAKE OF 1971 
/•S/.SON, John A. Illume & Associates 

DAMAGE SURVEY. SAN FERNANDO 

rw QUAKE OF FEBRUARY 9. 1971 
'OWN, John A. Blame & Associates 

ifMCjINEERING SEISMOLOGY 

i^/^DREIXi'U, U.S Dept, of Commerce, Environ 

irotl Laboratories 

’HR FORMANCE OF SINGLE FAMILY 

iLl.lNGS IN THE SAN FERNANDO 

I'HOUAKE OF FEBRUARY 9. 1971 
CTC'/^U/if 1 , U.S Dept of Hou. & Urlt. Dev.. Off. of 
y Dev, & Res. 

ESPONSE OF POWER SYSTEMS TO THE SAN 
si ANDO VALLEY EARTHOUAKE OF 9 FF.BRUA- 
97 I 

flif-'F, Purdue University. School of Aeronautics 

DAMAGE statistics for high-risk 
.DINGS IN THE VICINITY OF THE SAN FER- 
DO EARTHOUAKE 

///'/'MAN, Mass. Inst, of Technology, School of En- 

ring 

xJA'riONAL information service for 
rHCJUAKE ENGINEERING. SAN FERNANDO 
A PROCESSING 

C//2SON, Calif, Inst, of Technology. School of flo¬ 
rins 

COMPARISONS OF SEISMIC ANALYSES OF 
IDENTICAL STRUCTURES BASED ON SEISMO- 
fvf S FROM THE SAN FERNANDO EARTHOUAKE 
iREV) 


FEBRUARY 9. 1971 

II H ST1T.D. Univ of California, Earthquake Etigin. Res Ctr 

3.0098 ANALYTICAL INVESTIGATIONS OF THE 
SEISMIC RESPONSE OF LONG MULTIPLE SPAN 
HIGHWAY BRIDGES 

IV. TSI-NO, l.'niv of California. Earthquake Kngin. Res Ctr 

3.0101 RECOMMENDATIONS DEVELOPED FROM RE¬ 
PORTS OF THE EARTHQUAKE COMMISSION AND 
EARTHOUAKE. TASK FORCES - SAN FERNANDO 
EARTHOUAKE (ABBREV) 

UNKNOWN, I .os Angeles Co. Btl. of Supvrs 

3.0 f02 OPTIMIZATION OF WATER RESOURCE 
SYSTEMS INCORPORATING EARTHOUAKE RISK 
C M. DUKE. Univ of California, School of Engineering 

3.0139 CALTECH SEISMIC' NETWORK AND SAN FER¬ 
NANDO EARTHQUAKE STUDIES 
C II. AM.UN, Calif Inst, of Technology, Graduate School 

3.0145 STRAINS AND TILTS ASSOCIATED WITH THE 
SAN FERNANDO EARTHOUAKE 
/’ JUNGEI.S, Calif Inst, of Technology, Seisinological 
Laboratory 

3.0148 ANALYSIS OF THE EARTHQUAKE RESPONSE; 
OF A NINE-STORY STEEL FRAME BUILOING DUR¬ 
ING THE SAN FERNANDO EARTHQUAKE 
J If. WOOD, Calif. Inst, of Technology. Earthquake Etigin. 
Res. Lab. 

3.0151 THE SAN FERNANDO EARTHOUAKE OF 
FEBRUARY 9. 1971 AND PUBLIC POLICY 
UNKNOWN, Suite Legislature 

3.0244 PREDICTED SAN FERNANDO EARTHOUAKE 
SPECTRA- GLENDALE AREA 
J.ll. MURPHY, Environmental Res. Corporation 

9.0029 GEOLOGY OF THE POINT DUMP! QUADRAN¬ 
GLE AND THE LOS ANGELES COUNTY PART OF 
THF. V1UUN1-G PASS QUAORANGLE, LOS ANGELES 
CO. COOPERATIVE, CALIFORNIA 
R.H. CAM/'HICI.I., U.S. Dept, of the Interior. Geological Sur¬ 
vey 


San Francisco Bay 


3.0109 ENVIRONMENTAL GEOLOGY OF THE SAN 
FRANCISCO BAY REGION - CALIFORNIA 
IC.fi. hRAhli, U.S. Dept, of the Interior, Geological Survey 

3.0118 ENGINEERING SEISMOLOGY - CALIFORNIA 
IV H. JOYNER, U.S. Dept, of the Interior. Geological Survey 
3.0159 ENG AFTERSHOCK STUDIES • CALIFORNIA 
S.T. Al.GURMISSEN, U.S. Dept of Commerce. Environ. 
Research Laboratories 

3.0161 A STUDY OF EARTHQUAKE LOSSES IN THE 
SAN FRANCISCO BAY AREA - DATA AND ANALY¬ 
SIS 

UNKNOWN. U.S. Dept, of Commerce, Environ. Research 
Laboratories 

6.0298 USE OF KRTS-1 DATA - SUMMARY REPORT OF 
WORK ON TEN TASKS 
I'J. THOMSON, Environmental Res. Inst. Mich. 
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16.0054 ENVIRONMENTAL PLANNING AND GEOLOGY 
- PROCEEDINGS OF I HR SYMPOSIUM ON EN¬ 
GINEERING GEOLOGY IN IMF. URIIAN ENVIRON¬ 
MENT 

DM NICHOLS. U S Dept of the Interior. Geological Sur¬ 
vey 

16.0055 GEOLOGIC ENVIRONMENTAL MAPS l‘OR 
LAND-USE PLANNING. CALIFORNIA 

E H PAMPEYAN, U S. Dept, of the Interior. Geological Sur¬ 
vey 

16.0056 SOIL ENGINEERING RESEARCH • CALIFORNIA 
YOU/). ll.S Dept of the Interior. Geological Survey 

16.0075 PROGRAM DESIGN-1971 . SAN FRANCISCO 
RAY REGION ENVIRONMENT AND RESOURCES 
PLANNING STUDY 

UNKNOWN, U S. Dept, of the Interior. Geological Survey 


San Joaquin Valley 

10.0019 LAND SUBSIDENCE STUDIES IN THE SAN 
JOAQUIN VALLEY - CALIFORNIA 
J F POLAND . U S Dept of the Interior. Geological Survey 


San Juan Mountains 


1.0008 DEVELOPMENT OF METHODOLOGY FOR 
EVALUATION AND PREDlCTON OF AVALANCHE 
HAZARD IN THE SAN JUAN MOUNTAINS OF 
COLORADO 

J {) IVES, Univ. of Colorado, Inst, of Arctic & Alpine Res. 


San Pablo Bay 

6.0178 NORTH RICHMOND • SAN PABLO RAY AREA 
STUDY • CALIFORNIA 
J.P. KENNY, Council on Intergov. Relations 


Sangamon River 

6.0086 OAKLEY-SANGAMON REMOTE SENSING EN¬ 
VIRONMENTAL RESEARCH PROGRAM • ILLINOIS 
II.M. KARARA, Univ. of Illinois, School of Engineering 


Santa Ana River 


6.0039 EFFECTS OF URBAN DEVELOPMENT AND 
WATER USE ON THE SANTA ANA RIVER, 
CALIFORNIA 

M.W. BUSDY, U,S. Dept, of the Interior. Geological Survey 
6.0172 SANTA ANA RIVER BASIN, FLOOD CONTROL 
PROJECT. EAST TSVIN AND WARM CREEK !M- 
PROVEMENT 

UNKNOWN, U.S. Army, Engineer District 


R It ('AMPUELL. U S Dept of the Interior. Geological Sur¬ 
vey 

9.0034 MALIBU BEACH QUADRANGLE AND THE. 
UNINCORPORATED PART OF THE TOPANGA 
OUADRANGLF. LOS ANGELES COUNTY COOPFRA- 
TIVE. CALIFORNIA 

R E YERKES. U S Dept of the Interior. Geological Survey 

Sevier Fault 

3.0276 REGIONAL SEISMICITY AND TECTONICS OK 
THE SOUTHERN INTERMOUNTAIN SEISMIC BELT 
WITH EMPHASIS ON VUE. WASATCH FRONT • 
UTAH 

S ll WARD. Univ. of Utah, School of Mines 

Sierra Nevada Mountains 

3.0111 SAN ADUF.AS FAULT • CALIFORNIA COOP 
MM CLARK, U.S Dept, of the Interior, Geological Survey 

5.0005 GUIDES FOR FUEL-BREAKS IN THE SIERRA 
NEVADA MIXED-CONIFER TYPE 

L. R GREEN, U.S. Dept, of Agriculture. Pne. Sw For & Rg. 
Expl. Sta. 

5.0040 FOREST FIRE METEOROLOGY IN THE PACIFIC 
COASTAL REGION 

M. J SCIIROEDER, U.S. Dept, of Agriculture, Pne. SW 
For & Kg Exp. Sta. 

Silver Valley 

6.0003 SILVER VALLEY FLOOD - SOCIAL 
PSYCHOLOGICAL EFFECTS 
C D. HARVEY, Boise Slate College, School of Arts 

Skagit River 

U.0007 PHYSICAL EVALUATION OF CLOUD SEEDING 
TECHNIQUES FOR MODIFYING OROGRAPHIC 
SNOWFALL - THE CASCADE PROJECT 
P. V. IIOHHS, Univ. of Washington, School of Arts 

Skokomish River 

6.0404 FLOOD PROFILES AND INUNDATED AREAS 
ALONG THE SKOKOMISH RIVER, WASHINGTON 
J E. CUMMANS, U.S. Dept, of the Interior, Geological Sur¬ 
vey 
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Snake River 


Lr.xiNCiroN County 


/ER PLAIN. PART A - REGIONAL 
'AHO 

cp(. of the Interior. Geological Survey 

IOLH FLOOD CONTROL PROJECT 
rmy. Corps of Engineers 

/HR RASIN. PART F - SOUTHERN 

VEST MARGIN • IDAHO 

t. of tlie Interior. Geological Survey 


Souris River 


IGLT.A'HON EFFECTS OF THE 
RESERVOIR FROM TT IF 0AM 
TO WHSTHOPE. NORTH DAKOT A 
U S. Dept of the Interior. Geological Sur- 


6.0197 HOLLOW CRF.F.K WATERSHED PROJECT. 
SOUTH CAROLINA 

UNKNOIVN, U S Dept, of Agiiculture. Soil Conservation 
Service 


Mykti.i: lit ACM 

6.0.163 MYRTLE RFACH. SC • COMPRLHFNSIVh 
DEVELOPMENT PLAN 
UNKNOWN. State Planning & Grants Div 


Sai.uda Couniy 

6.0UJ7 HOLLOW CREEK WATERSHED PROJECT. 
SOUTH CAROLINA 

UNKNOH'N, U S Dept, of Agriculture. Soil Conservation 
Service 


oiith Carolina 


South Dakota 


OUNA SEISMICITY PROGRAM 
:pt. of the Interior. Geological Survey 
J PLAN FOR FIRE WEATHER SF.R- 
I CAROLINA 

. Dept, of Commerce. Natl. Weather Scr- 


URANCF STUDY 

U.S. Dept, of Commerce, National 

CREEK SVATERSHED PROJFCL, 
INA 

De|it. of Agriculture. Soil Conservation 

TION AND ANALYSIS OF FLOODS 
. DRAINAGE ARHAS IN SOUTH 

C, U.S. Dept, of the Interior. Geological 


BEACH. S.C. • COMPREHENSIVE 
r PLAN 

Planning & Grants Div. 

\IN INUNDATION 

Dept, of the Interior, Geological Survey 

IEQUENCY OF SMALL ARHAS - 
INA 

Dept, of the Interior, Geological Survey 

:arolina hurricanes or a 

LISTING OF TROPICAL CYCLONES 
FFECTED SOUTH CAROLINA 
Dept, of Commerce. Natl. Weather Scr- 


Chari. ns ton 


4.0004 GEOLOGY Of THE RAPID CITY AREA. SOUTH 
DAKOTA 

J.M. CAITURMOI.I U.S. Dept, of the Interior. Geological 
Survey 

4.0007 STABILIZATION OF EXPANSIVE CI.AYS AND 
SHALES 

R.D RICHMOND . U S Dept, of the Interior. Bureau of 
Reclamation 

6.0056 BLACK HILLS FLOOD OF JUNE 9, 1072 

UNKNOWN, IJ.S. Dept, of Commerce. Natl. Oceanic & At¬ 
mos. Admin. 

6.0106 UNION CREEK WATERSHED PROJECT. SOUTH 
DAKOTA 

UNKNOWN, IJ.S. Dept of Agriculture, Soil Conservation 
Service 

6.0219 INVESTIGATION AND ANALYSIS OF FLOOD 
HYDROGRAPHS FROM SMALL DRAINAGE BASINS 
IN SOUT H DAKOTA 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey 

6.0366 INVESTIGATION AND ANALYSIS OF FLOOD 
HYDROGRAPHS FROM SMALL DRAINAGE. BASINS 
IN SOUTH DAKOTA 

UNKNOWN, U.S. Dept of the Intciior, Geological Survey 

9.0022 LANDSLIDE STUDIES IN SOUTH DAKOTA - RE¬ 
PORT NO.l - LOCATION OF AREAS WITH HIGH 
LANDSLIDE POTENTIAL IN THE PIERRE SHALE 
J. SCUI-LV, Slate Gcol. Survey 

16.0002 CONSULTATIVE PSYCHIATRIC SERVICES TO 
INDIVIDUALS AND COMMUNITY GROUPS AND 
AGENCIES IN RAPID CITY. SOUTH DAKOTA 
C.I.. KKICNEU, Unknown Inst, or Indiv. Grant 

16.0020 TRAINING PROGRAM l-OR CRISIS INTER- 
VENORS 

UNKNOWN , Western Health Systems Inc, 


uahiih orv t: oci)mi)u*M"i: m tl r n » -OATiwr 


16.0002 CONSULTATIVE PSYCHIATRIC SERVICES TO 
INDIVIDUALS AND COMMUNITY GROUPS AND 
AGENCIES IN RAPID CITY. SOUTH DAKOTA 
CL KEENER. Unknown Inst, or Indjv Grant 

Union Countv 

6.0196 UNION CREEK WATERSHED PROIECT. SOUTH 
DAKOTA 

UNKNOWN. U S. Dept, of Agriculture, Soil Conservation 
Service 

Southeast United States 

3.0202 A STUDY OF MICROEAR THOUAKES IN THE 
SOUTHEASTERN UNITED STATES 
I..T. LONG, Georgia Inst of Technology. School of 
Geosciences 

3.0277 SEISMICITY STUDIES OF THE CENTRAL AP¬ 
PALACHIAN REGION 

G A BOLLINGER, Virginia Polytechnic Institute, School of 
Arts 


Southern United States 

5.0042 DEVELOPMENT OF IMPROVED TECHNIQUES 
FOR USING PRESCRIBED FIRE IN SOUTHERN 
FORESTS 

R.W. COOPER. U.S. Dept, of Agriculture, S.E. Forest Ex- 
periment Station 

8.0015 HURRICANE CELIA REDEVELOPMENT 
UNKNOWN, U.S. Coastal Bend Reg. Comm. 

Southwest United States 

5.0002 PRESCRIBED FlRE TECHNOLOGY FOR THE 
SOUTHWEST 

AAV. LlNDENMUTtL Northern Ariz. University, U.S.D.A. 
Rky. Mtn. Forest Sta. 

6.0041 FLOOD AND SEDIMENT REDUCTION IN STEEP 
UNSTABLE BRUSHLANDS OF THE SOUTHWEST 
R.M. R ICE, U.S. Dept, of Agriculture. Pac. S.W. For. & Rg. 
Exp. Sta. 

St. Lawrence River 

6.0130 REGIONAL COMPREHENSIVE MULTI-PURPOSE 
WATER RESOURCES PLANNING STUDIES IN NEW 
YORK 

J.A. EINCK, State Dept, of Env. Conserv. 


6.0143 JEST OF THE FRTSDATA COLLECTION 
system in run SUSOUEHANNA RIVER BASIN 

UNKN()\VN, U.S Dept, of the Interior, Geological Survey 

6.0337 APPLICATION OF LU’NR SYSTEM TO FLOOD 
PLAIN ANALYSIS AND MANAGEMENT IN THE 
SUSOUEHANNA RIVER BASIN 
J.W. KELLEY, State University of New York. Agricultural 
Experiment Sta. 

8.0135 OPERATION AGNES 

A. KUO. Virginia Inst, of Marine Sei 

Tampa Ray 


6.0071 ESTUARINE HYDROLOGY OF TAMPA HAY 
C.R. GOODWIN, US Dept, of tile Interior. Geological Sur¬ 
vey 


Tanana River 


6.0053 CHENA RIVER LAKES PROJECT, ALASKA • 
PROBLEMS RELATING TO CHANNEL DEVELOP¬ 
MENT. EROSION, & RANK & LEVEE PROTECTION 
C.P. LINDNER, U.S. Army, Corps of Engineers 


Tennessee 


2.0024 METEOROLOGICAL DROUGHT IN TENNESSEE 
J.V. VAIKSNORAS, U S Dept, of Commerce. Natl. Weather 
Service 

3.0174 NEW MADRID EARTHQUAKE - ARKANSAS, IL¬ 
LINOIS. KENTUCKY, MISSISSIPPI. MISSOURI AND 
TENNESSEE 

M.F. KaNE, U.S. Dept, of the Interior. Geological Survey 

3.0236 A MICROEARTHOUAKE STUDY OF THE 
I-OWF.R MISSISSIPPI VALLEY • ARKANSAS, MISSIS¬ 
SIPPI AND TENNESSEE 

O.W. NU'ITLL Sl. Louis University, Graduate School 
3.0269 EARTHQUAKE RISK EVALUATION . CRITTEN¬ 
DEN COUNTY. ARKANSAS. DESOTO COUNTY, MIS¬ 
SISSIPPI. AND SHELBY COUNTY, TENNESSEE 
E. KELl.OGG, Mississippi Ark. Tenn. Council 

3.0270 REGIONAL EARTHQUAKE RISK STUDY - MIS¬ 
SOURI, ARKANSAS. KENTUCKY. TENNESSEE. MIS¬ 
SISSIPPI AREA 

UNKNOWN, Mississippi Ark. Tenn. Council 

6.0055 HURRICANE CREF.K WATERSHED PROJECT, 
HUMPHREYS AND DICKSON COUNTIES, TENNES¬ 
SEE 

UNKNOWN, U S. Dept, of Agriculture, Soil Conservation 
Service 

6.0147 FLOOD INVESTIGATIONS - TENNESSEE 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey 



L00D1NG or SMAI.I. STREAMS IN NASH- 
••DAVIDSON COHNTV AREA. TENNESSEE 
V.V. U S Dcpi ol the Interior. Geological Survey 

iVESTlGATlON OI ; THE MAGNITUDE AND 
1,'tNCV OK ROODS ON SMAI.I. STREAMS IN 
KSSEE 

HUES. U S. Dept of the hUecmr. Geological Suivey 

IORNADOES IN TENNESSEE < 1916-107(1) WITH 
RF.NCE TO NOTARI.E TORNADO DISASTER IN 
JNITFD STATES (IHH(M970) 

KSNOKAS. US. Dept, of Ootnmeree. Nall. Weatlier 
0 

MISSISSIPPI DELTA TORNADOES OK I ElfRUA- 
I. 1971 • A REPORT TO T HE ADMINISTRATOR 
TIK/V. (J.S. Dept of Commerce. Nall. Oceanic & At- 
dmin. 

management of insurahee risk 

I OENUOP. Univ of Tennessee. Agricultural Expert- 
Sia 

ESIGN TO ESTABLISH A FEASIBLE R AN 
EMERGENCY MEDICAL CARE, IN HIE 
IOPOLITAN NASHVILLE-MIDDLE TENNESSEE 
3N 

'.S’/M'iV, Urban Ohs. of Met. Nashville 


Davidson County 

LOOD1NG OF SMALL STREAMS IN NASH- 
•^DAVIDSON COUNTY AREA, TENNESSEE 
AW, U.S Dept, of the Interior. Geological Survey 

Dp.catur County 

RECH RIVFR WATERSHED PROJECT • TEN- 
EH 

I'l H, U.S. Tennessee Valley A nth. 

Dickson County 

iurricane creek watershed project. 

HRFYS AND DICKSON COUNT IES. TENNES- 
OITA'. U'.S. Dept, of Agriculture. Soil Conservation 


Hknderson County 

IF.ECH RIVER WATERSHED PROJECT • 1'EN- 
ER 

111 II, U S. Tennessee Valley Auth 
Humphreys County 

IURRICANE CREEK WATERSHED PROJECT. 
PHREYS AND DICKSON COUNTIES. TENNES¬ 


SEE: 

UNKNOWN, State Planning Commission 
Nashvju i 

16.0023 DESIGN 10 ESIABEISII A l-'EASIlU.E RAN 
EOR EMERGENCY MEDICAL CARE, IN HIE 
MI IKOPOl.l I AN NASI IVU.El.-MIDDLE TENNESSEE 
REGION 

(' E (i'OSIII.X. Urban Ohs ol Met Nashville 
Nasiivii i.i C'ot in tY 

6.0370 IT OODING Ol SMAEE SIRI AMS IN NASH- 
Vll.EE-DAVIDSON COCM Y AREA, l E.NNE.SSEE 
/. (' ( (JAW. l.'S Dept ofThe Interim. (icologie.il Survey 


Tennessee River 

6.0.167 DEVELOPMENT Ol SVATER RESOURCE: 
MANAGE.M1-.NT MEIHODS • IE.NNES.SEE. 

I. ll IJ.SI.SS’E. U .S. Tennessee Valley Autli , Div of VYalei 
Coni Plan 

Texas 


2.1I00H PROJECT ARID DROP, A .SUMMARY RE.PORI 
OE CLOUD SEEDING ACTIVITIES IN ARIZONA AS 
CONDUCTED BY ATMOSPHERICS INCORPORATED 
(AHIIREV) 

I. J. IIENOEKSON, Atmospherics Incorporated 

3.0125 SPECIAL MICROEAR THOllAKH NETWORKS - 
Al.AllAMA AND TEXAS 

J. C. KOI.I.Ell, U.S. Dept, of the Interior. Geological Survey 
5.0022 REFECT Ol PRESCRIBED BURNING ON WATER 

YIELD AND OUAI.ITY EROM BRUSH INFESTED 
LANDS • I EXAS 

II.A WIIKIIfT, Texas Technological University, School of 
Agriculture 

6.0061 PROGRAM EOR HYDROLOGIC INVESTIGATION 
OF SMAEE DRAINAGE AREAS IN TEXAS 
EE SCHKOEDEK, US. Dept of the Interior, Geological 
Survey 

6.0100 RED RIVER EMERGENCY DANK PROTECTION. 
LOUISIANA. ARKANSAS. AND TEXAS 
UNKNOWN, U S Army. Engineer District 

6.014S COMPREHENSIVE PLAN. CITY OE HAMILTON. 
TEXAS 

UNKNOWN, Slate Div of Comp Planning 

6.014‘J HYDROLOGIC INVESTIGATION OE SMALL 
DRAINAGE AREAS IN TEXAS 
UNKNOWN, U.S. Dept, of the Interior, Geological Survey 
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TEXAS 

DM RASCO. Texas A & M Unncrnty System. School of En¬ 
gineering 

6.0152 PORT ARTHUR HURRICANE FLOOD PROTEC¬ 
TION. PORI ARTHUR AND VICINITY. TEXAS 
ViNKNOWN, U S. Army. Engineer District 

6.0201 CORNUDAS, NORTH AND CULP DRAWS 
WATERSHED. HUDSPETH COUNTY. TEXAS. AND 
OTERO COUNTY, NEW MEXICO 
UNKNOWN, U S. Dept of Agriculture. Soil Conservation 
Service 

6.0372 URBAN HYDROLOGY STUDY • AUSTIN, TEXAS 
J If BOARD. U S Dept of llie Interior. Geological Survey 

6.037.3 URBAN HYDROLOGY STUDIES OF SELECTED 
AREAS IN TEXAS • DALLAS, AUSTIN 
J /) HOHN, U S. Dept of the Interior. Geological Survey 

6.0374 EFFF.CI S OF URBANIZATION ON FLOODS IN 
THE DALLAS, TEXAS METROPOLITAN AREA 
CM DEMPSTER, L\S- Dept oT the Interior. Geological Sur¬ 
vey 

6.0375 HYDROLOGIC STUDIES OF SMALL RURAL 

Texas watersheds 

1 l If. GO/NES, U S. Dept, of the Interior. Geological Survey 

6.0376 EFFECTS OF URBANIZATION ON FLOODS IN 
THE HOUSTON. TEXAS METROPOLIT AN AREA 
SI. JOHNSON, U S. Dept of the Interior, Geological Sur¬ 
vey 

6.0377 URBAN HYDROLOGY STUDY • SAN ANTONIO. 
TEXAS 

UNKNOWN, U.S Dept of the Intcnoi, Geological Survey 

6.0370 WATER FOR TEXAS URBAN WATER 
RESOURCES PLANNING AND MANAGEMENT - THE 
PROCEEDINGS OF THE ANNUAL CONFERENCE 
HELD AT SAN ANTONIO (ABIIREV) 

UNKNOWN, Texas A & M University System, Water 
Resources Institute 

6.0380 OSO CREEK TECHNICAL ASSISTANCE ST UDY • 
PRELIMINARY STUDY ON THE PROBLEMS AND 
OPPORTUNITIES FOR DEVELOPMENT OF OSO 
CREEK AND OSO BAY 
UNKNOWN, U.S. Coiist.il Bend Reg Comm 

. 6.0381 SOIL AND WATER CONSERVATION NEEDS IN- 
VENTORY, COOKE. GRAYSON AND FANNIN 
COUNTIES. TEXAS 

UNKNOWN, Texonia Regional Planning Comm. 

6.0382 URBAN HYDROLOGY STUDY. DALLAS. TEXAS 
CM. DEMPSTER, U S. Dept, of the Interior, Geological Sur¬ 
vey 

6.0383 URBAN HYDROLOGY STUDY • FORT WORTH, 
TEXAS 

fl.fi. tf AMP ION, U.S. Dept, of the Interior, Geological Sur¬ 
vey 

6.0384 URBAN HYDROLOGY STUDY • DALLAS COUN¬ 
TY. TEXAS 

B.C. MASSF.Y, U S. Dept, of the Interior. Geological Survey 

6.0385 PALACIOS COMPREHENSIVE PLAN • PHASE 2 • 
SUMMARY REPORT 

G.L. WILLIAMS, Lockwood Andrews & Newman Inc. 

6.0386 URBAN HYDROLOGY STUDY - HOUSTON, 
TEXAS 


6.0387 VARIATION OF URBAN RUNOFF WITH DURA 
HON AND INTENSITY OF STORMS • TEXAS 
DM WELLS, Texas Technological University. Water 
Resources Center 

6.0388 RELATION OF CLIMATIC AND WATERSHED 
CHARACTERISTICS TO STORM RUNOFF IN THE 
EDWARDS PLATEAU - TEXAS 
B’.G. KNISEL. U S. Dept, of Agriculture. lllacklami Experi¬ 
ment Watershed 

6.0389 URBAN HYDROLOGY STUDY. SAN ANTONIO, 
TEXAS 

R D. STEOER, U'.S Dept of the Interior. Geological Survey 

8.0013 TEXAS COAST HURRICANE SURGE MODEL 
STUDIES 

N J UROCDON, IJ S. Army. Estuaries Division 

8.0038 GALVESTON BAY HURRICANE SURGE - RE 
PORT 2 EFFECTS OF PROPOSF.D BARRIERS ON 
TIDES, CURRENTS. SALINITIES, AND DYE DISPER¬ 
SION (ABBUEV) 

W IL nonn, U S Army, Waterways Experiment Station 

8.0039 GALVESTON BAY HURRICANE SURGE - RE¬ 
PORT 3 • REFECTS OF BARRIERS ON TIDES. CUR¬ 
RENTS, SALINITIES, AND DYE DISPERSION (AR- 
BREV) 

W If IIOIID, U.S. Army, Waterways Experiment Station 

8.0045 GALVESTON BAY HURRICANE SURGE • RE¬ 
PORT I • EFFECTS OF PROPOSED BARRIERS ON 
HURRICANE SUROE HEIGHTS (ABIIREV) 

R.A. SAGER, U S Army. Waterways Experiment Station 

8.0046 Galveston bay hurricane surge • re¬ 
port (2) EFFECTS OF PROPOSED BARRIERS ON 
TIDES. CURRENTS, SALINITIES, AND DYE DISPER¬ 
SION (ABBREV) 

R.A SAGER, U.S. Army, Waterways Experiment Station 

8.0049 THE USE OF GRASSES FOR DUNE STABILIZA¬ 
TION ALONG THE GULF COAST WITH INITIAL 
EMPHASIS ON THE TEXAS COAST 
T.W. Ull.HOliN, Gulf Univ. Res. Consortium 

9.0023 A SURVEY OF EARTH SLOPE FAILURES AND 
REMEDIAL MEASURES IN TEXAS 
T.G- ARRaMS, Univ. of T exas, Or. For Highway Research 

10.0001 COSTS OF LAND SUBSIDENCE IN THE 

houston-galveston arf:a, TEXAS 

W.L. TROCK, Texas A & M University System, School of 
Agriculture 

10.0011 LAND-SURFACE SUBSIDENCE. RAYTOWN 
AREA. T EXAS 

R.K. GARRYSCII. U S Dept of llie Interior. Geological Sur¬ 
vey 

10.0012 LAND-SURFACE SUBSIDENCE. TEXAS CITY 
AND SEABROOK AREAS, TEXAS 
R.K. GARRYSCII, U.S Dept of the Interior, Geological Sur¬ 
vey 

10.0013 CONTINUING QUANTITATIVE GROUND- 
WATER STUDIES IN T HE HOUSTON DISTRICT 
4. G- WINSLOW, U.S. Dept, of the Interior, Geological Sur¬ 
vey 

10.0032 CONTROL OF LAND SUBSIDENCE IN THE 
TEXAS GULF COAST AREA 
A.P DEI.EI.ACH La ar n'vers'tv. Sehon of F otnccrine 


LUBBOCK TORNADO • A SURVKY OE BUILD- 
DAMAOt IN AN URBAN AULA - TUX AS 
)MhS. U S Dept of Commerce. Building Research 

NUMERICAL ANALYSIS Of TORNADO WIND 
,)S ON BUILDINGS • THXAS 

tENlRY. US Atomic Energy Commission. Los 
os Scientific Lab 

PAPERS ON OKLAHOMA THUNDERSTORMS. 
L 29-30. 1970 

iWA'A'.V, U.S. Dept, of Commerce. Environ. Research 
ratories 

IMPACT OF TltK LUBBOCK STORM ON RE- 
IAL SYSTEMS - TEXAS 

NOII. Texas Technological University. School of Lu¬ 
ring 

PROPERTIES AND STABILITY OF A TEXAS 
HER BEACH INLET 

SON. Texas A & M University System. Graduate 
T 

INVESTIGATION OF SHORELINE CHANGES AT 
SENT BEACH. TEXAS 

EEl.Ki, Texas A & M University System, Graduate 
)] 

TEXAS BARRIER ISLANDS 

INTER, U.S. Dept of the Interior. Geological Survey 

THE WICHITA FALLS CONSORTIUM IMIASK I 
>RT - VOLUME III • ANALYSIS OE MUNICIPAL 
VOTES • SECTION IV • PUBLIC SAFETY 
YS'TEM 

OITN. Unknown Inst, or Indiv. Grant 
ENVIRONMENTAL GEOLOGIC ATLAS OE THE 
\S COASTAL ZONE, GALVESTON-llOUSION 
\ 

SUER, Univ. of Texas. Bureau of Economic Geology 
AHIM'INC 


COOKI C'OUNIY 

6.0381 SOIL AND WATER CONSERVATION NEEDS IN¬ 
VENTORY. COOKE. GRAYSON AND T'ANNIN 
COUNTIES. TEXAS 

UNKNOWN, Texoma Regional Planning Comm. 

Dai. i as 


Dai.i.as County 

6.0.184 URBAN HYDROLOGY SIUDY - DALLAS COUN¬ 
TY, TEXAS 

ft.0 AM.V.S7-.T, U S Dept of the Interior, Geological Survey 
Fannin C’uumy 


6.(1381 SOU. AND WATER CONSERVATION NEEDS IN¬ 
VENTORY. COOKE. GRAYSON AND FANNIN 
COUNTIES, TEXAS 

UNKNOWN, Texoma Regional Planning Comm. 


6.0373 URBAN HYDROLOGY SIUDILS 01 SELHGUT) 
AREAS IN TEXAS - DALLAS. AUSTIN 
J.t). IK ill N, U S Dept, of the Interior. Geological Sm'ey 

6.0374 EFFECTS OF URBANIZATION ON FLOODS IN 
III!-: DALLAS. TEXAS ME I ROPOJ.I I AN AREA 
(! U DEMI'S /7-.Vf. U S Dept, of the Interior. Geological Sur¬ 
vey 

6.0382 URBAN HYDROLOGY STUDY, DALLAS. TEXAS 
O.II DEMI'STEIt, U S. Dept, of the Interior. Geological Sm- 
vcy 


iFKECT OF PRESCRIBED BURNING ON WATER 
D AND OUALITY FROM BRUSH INFESTED 
• TEXAS 

RIGHT, Texas Technological University, School of 
ullurc 


AUSTIN 

JRRAN HYDROLOGY STUDY • AUSTIN. TEXAS 
U S. Dept of the Interior. Geological Survey 

JRBAN HYDROLOGY STUDIES OE SELECTED 

\S IN TEXAS - DALLAS. AUSTIN 

HN, U.S. Dept, of the Interior, Geological Survey 

Baytown 

LAND-SUREACE SUBSIDENCE, BAYTOWN 
, TEXAS 

lftWT.SC//, U.S. Dept, of the Interior, Geological Sur- 


Fr. Wok111 

6.0383 URBAN HYDROLOGY STUDY - FORT WORTH, 
TEXAS 

//.ft. HAMILTON, U.S. Dept, of the Interior. Geological Sur¬ 
vey 

Gai.vi-mon 

8.0013 TEXAS COAST HURRICANE SURGE MODEL 
STUDIES 

NJ. IIROODON, U.S. Army. Estuaries Division 

10.0032 CONTROL OF LAND SUBSIDENCE IN THE 
T EXAS GULF COAST AREA 

A.!'. DEI.ELACTIE, l.umnt University, School of Engineering 

16.0104 ENVIRONMENTAL GEOLOGIC ATLAS OF THE 
TEXAS COASTAL ZONE. GALVESTON-llOUSTON 
AREA 

IP./.. EISNER, Univ. of Texas, Hiiiemi of Economic Geology 
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HwilLKJN 


Pm At ios 


ftl)U H OMPKIHINSIU- Pl-AN. CUV OP HAMILTON, 
f State Do oft'omp Planning 

Hois I os 

hnVh linns Ol URBANIZATION ON FLOODS IN 
IM HOI SION. IT NAS METROPOLITAN AREA 
>, | /r»f/\SD\. US Ocpi of the Interior. Geological Sur- 

M l. m i rhaN HYDROI (XjY S1UDY - HOUSTON. 
MAAS 

S t /U//VSOV I S Dept ol the Interior. Geological Sur- 
' c > 

1 0.000 J cos IS OP land subsidence in thf. 

HOCS ION (iAl.Yfc.STON AREA. TEXAS 
U / IKO(K, Texas A & M University System, School of 
Agriculture 

tOOOli CONlTSU! .G quantitative ground- 
SSMPR SILDIES IN THE HOUSTON DISTRICT 
AC H/.YXf.(W. U S Dept of the Iimuthm, Geological Sur- 
se> 

10.0032 CON PROP OP LAND SUBSIDENCE IN THE 
rtXAS OllF COAST AREA 
A /’ DU f I.ACHE, l.anur University. School of Engineering 

16.0104 ENVIRONMEN PAL GEOLOGIC ATLAS OF THE 
HAAS COASTAL ZONE, GALVESTON-HOUSTON 
ARIA 

H /. fISIIhR, Univ ofTexas. Bureau of Economic Geology 

Hudspeth County 

6.0201 CORNUDAS. NORTH AND CULP DRAWS 
WATERSHED. HUDSPETH COUNTY. TEXAS. AND 
OTERO COUNTY. NEW MEXICO 
UNKNOWN, US Dept of Agriculture. Soil Conservation 
Service 


Lubbock 

12.0004 LUBBOCK TORNADO ■ A SURVEY OP BUILD¬ 
ING damage in an urban area • ifxas 

\ f .SHAPES. US. Dept, of Commerce. Building Research 
Div 

12,0040 IMPACT OF THE LUBBOCK STORM ON RE- 
GIOs'AL SYST EMS - TEXAS 

Jh MINOR, Texas Technological University. School of En- 
gineenng 


6.0.TH5 PALACIOS COMPREHENSIVE. PLAN PHASE 2 . 
SUMMARY REPORT 

Cl WlU.f/iMS. Lockwood Amltcws & Newman Inc 
POKl AIM HUB 

6.0152 PORT ARTHUR HURRICANE FLOOD PRO IIX 
TION. POUF ARTHUR AND VICINITY. II-.XAS 
UNKNOWN, U.S. Army, Engincei District 

San Antonio 

6.0377 URBAN HYDROLOGY STUDY • SAN ANTONIO. 
TEXAS 

UNKNOWN, U.S. Dept of the- Inteiim, Geological Survey 

6.0379 WATER FOR TEXAS URBAN WATER 
RESOURCES PLANNING AND MANAGEMENT HIT 
PROCEEDINGS OF THE! ANNUAL CONEHRLNCt 
HELD AT SAN ANIONIC) (AUHRE.V) 

UNKNOWN. Texas A & M University System. Water 
Resources Institute 

6.0389 URBAN HYDROLOGY STUDY. SAN ANTONIO, 
TEXAS 

R I). SIKOKR. US. Dept, of Hie Interior, Geological Survey 
Si AHKODK 

10.0012 LAND-SURFACE. SUBSIDENCE. TEXAS ClU 
AND SEABROOK ARE.AS. TEXAS 
R.K. OAPRYSCH, U.S. Dept, of the litlenur, Geological Sur¬ 
vey 

Tl XAS C’HY 

8.0013 TEXAS COAST HURRICANE SURGE: MODEL 
STUDIES 

N.J. RROGUON, IJ.S. Army, Estuaries Division 
ro.0012 LAND-SURFACE SUBSIDENCE. TEXAS CITY 
AND SEABROOK AREAS. TEXAS 
R.K. GaRRYSCIK U S. Dept, of the lulctior. Geological Sm 
vcy 

Wichita Eai.i.s 

16.0103 THE WICHITA FALLS CONSORTIUM PHASE' 
REPORT • VOLUME III • ANALYSIS Ol MUNICIPAL 
ACTIVITIES • SECTION IV - PUBLIC SAFETY 
SUBSYSTEM 

UNKNOWN, Unknown Inst, or Indiv. Grant 
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Treasure Island 

15.(1015 COASTAL WORKS EVALUATION ■ CAUFOR- 
N|A. FLORIDA 

UNKNOWN, U.S. Army. Coastal Hngin Res. Comer 

Uinta Basin 

.0276 REGIONAL SEISMICITY AND TECTONICS OF 
IMF SOUTHERN INTERMOUNTAIN SEISMIC' HF.I.T 
WITH EMPHASIS ON THE WASATCH FROM - 
UTAH 

S II WARD, Univ. of Utah. School of Mines 


6.00.H STUDIES IN CONNECI |ON Will! HYDROLOGIC 
AND RELATED PHYSICAL PROCESSES IN THE 
OLYMPUS COVE AREA OF SALT LAKE COUNTY 
JR. Rll.l: T. Utah State University. Utah Or For Wtr. 
Rosmir Res 


SiU.t r.AKl. CoUN I V 

6.0031 STUDIES IN CONNECTION WITH HYDROLOGIC 
AND RELATED PHYSICAL PROCESSES IN THE 
OLYMPUS COVE AREA OF SAL I LAKE COUNTY 
J I' fill.I')'. Utah Slate University, limli Cir. For Wir. 
Resour Res 


Ventura Basf 


Union Creek 

0196 UNION CREEK WATERSHED PROJEC T, SOU TH 
DAKOTA 

UNKNOWN, U.S. Dept, of Agriculture, Soil Conservation 
Service 


3.0264 AGE. GEOMETRY. AND STRESS FIELDS OF 
four major faults of ihe California 
TRANSVERSE RANGES BY EVALUATION OF WELL 
DATA 

R.S YEATS, Ohio Univeisity. School of Arts 


Vermont 


Utah 


>020 SEISMIC RISK - FDAA • WASHINGTON AND 
UTAH 

y.T ALGERMISSEN. U.S Dept of the Interior. Geological 
Survey 

127 CRUSTAL STRAIN • CALIFORNIA. NEVADA. 
MONTANA. UTAH AND NEW MEXICO 
■ C SAVAGE, U S. Dept, of the Interior, Geological Survey 

163 RISK MAPS AND FIELD INVESTIGATIONS 
.7, AiXihRMfSSEN, U.S. Dcpi. of the Interior, Geological 
Survey 


166 GLEN CANYON AND AUBURN DAM SEISMICI¬ 
TY - COLORADO 


'■V. MICKEY. U.S. Dcpl. of the Interior, Geological Survey 


80 TECTONIC ANALYSIS OF SElSMICAl.LY AC* 
TIS'E ZONES IN NF.VADA, IN SUPPORT OF' 

earthquake control experiment - Califor¬ 
nia. NEVADA, UTAH 


p U.S- Dept, of the Interior, Geological Survey 

76 REGIONAL SEISMICITY AND TECTONICS OF 
THE SOUTHERN INTERMOUNTAIN SEISMIC BELT 
WITH EMPHASIS ON THE WASATCH FRONT - 
UTAH 

V. WARD, Univ. of Utah. School of Mines 


H STUDIES IN 
*ND RELATED 
OLYMPUS COVE 


CONNECTION WITH HYDROLOGIC 
PHYSICAL PROCESSES IN THE 
AREA OF SALT LAKE COUNTY 


6,0296 FLOOD CHARACTF.RI.S l ICS OF SMALL 
DRAINAGE BASINS IN VERMONT 
C-G. JOHNSON. U.S. Dept, of the Interior, Geological Sur¬ 
vey 

15.0038 ENVIRONMENTAL GEOLOGY OF SELECTED 
PAR IS OF NORTHWESTERN VERMONT 
IP./’. HVKi'N'/.VL Univ. of Vermont, State Resources Res. 
Center 


Virginia 


6.0001 DISASTER INVESTIGATIONS 
CG. CUIA'ER. IJ.S. Depi. of Commerce. Natl. Bureau of 
Standards 

6.0180 FLOOD-FREQUENCY RELATIONSHIPS FOR 
SMALL DRAINAGE AREAS • VIRGINIA 
V..M. Mll.I.ER, U.S. Dept, of the Interior, Geological Survey 

6.03% NUMERICAL STUDIES OF UNSTEADY FLOW IN 
THE JAMES RIVER - VIRGINIA 
ON. CONTRACTOR. Virginia Polytechnic Institute, School 
of Engineering 

6.0397 PUBLIC CHOICE AND -THE DISTRIBUTION OF 
BENEFITS AND COSTS OF FLOOD PLAIN REGULA- 
TION • VIRGINIA 

l-A. SHAUMAN , Virginia Polytechnic Institute, School of 
Agriculture 

6.0398 FLOOD DAMAGE ABATEMENT* FEDERAL 
ASSISTANCE TO LOCAL GOVERNMENT 


1-53 



Wabash River 


, i is |) v ji )-i tla- Interior, (jculijgic.il Survey 

h .,4,>l l ll<K>D IDDROI.OGY OK STREAMS IN 

MVI \\ « i»! S r V . \ IRtilMA 
i ■: ‘ l x Ikjpi ihc Interior. Geological Survey 

*m»i2 S|()RM D\M\GI. WIIH SPECIAL 

!(! I ! H| M ( K> HU m.KMARVA REGION OK 
Mr I \U \RI \| \RS I AM) VIRGINIA 
* ‘ 'll {) t l -i.- -a'DJa-ure. School of Arts 

X-»«1« All Wlk III RUIC \M: SEASON OF 1972 
i'It I S Dept of Commerce. N.ill. Weather 


Kiniw \SMSSMKM Oh 1HH PHYSICAL AND 

< r 6 i U < KiK M miCIS OK TROPICAL STORM 
\oM s t iN | HI- l PPK.R CHESAPEAKE 13AY AND 
Mill III) IRilU I ARILS 

> h' s< HI HI /. Lihr.' Hopkins University. Graduate School 
sum PRI I IM’MRA CHMATJC DATA REPORT HUR. 
Rk IM. AltSI S Jl M-. I4 2.A, 1972 
K W l>l nr.K/./S. V S Dept nf Commerce. Nall. Climatic 

( c;.v.i 

8 9134 luRKASHNO SI ORMJNDL'CED BHACH 

< HWCJ.S MONO VIRGINIAS OCF.AN COAST 
“ // *HRI\n\. Virginia Irw of Marine Sci 

'iifO.16 DIIORMMION characteristics ok hill. 
Mnpls .V UUNMil.WAYS IN 2 DIFFERENT EN¬ 
VIRONMENTS AS DEPICTED RY REMOTE SHNSOR 
R1 II RNS - CALIFORNIA 

l*H f(nut. I no uf California, School of Physical 


IF.fhMl \jR(iiMA BEACH. VIRGINIA • BRACH FRO- 
SIOS COMROI. AND hurricane PROTECTION 
C\/tSUM\. L s Army, Engineer District 


I51KIJ9 SK.DIMLN1 MOSF.ME.NT AND HILl.SUOPE 
MORPHOKXIY IN THE CENTRAL APPALACHIAN 
RI GION • WRGIMA 

( \K\(U\\,( S Dept of the Interior. Geological Survey 


Faiki-ax County 

6.0001 DISASIKR INVESTIGATIONS 
( c, l ' s f)v 'Pi of Commerce. Natl. Bureau 

Vur.Jj/tK 

ADW2 t RH.AN HYDROLOGY STUDY. DALLAS TFVA 

O H !» VHttB. U S Dept, of tb , Int J rio , acologS^, 

60398 ilood damage abatement- ffhfua 

» « Sl » l o'l t K« f °K LCK ' AL 00V ERNMENT 
p,,i>,CL ' hnic 

6 W |°U 1 C0LN1Y YDR0L0GY 0F STREAMS IN FAI1 
F/ MM/K. L S Dept of the Interior, Geologic.nl Survey 

7;~v D ;r av o fm ^ 1 

m ' U - ■' S “ f Geological Surve 


6.0088 INITIAL RESULTS I ROM I lll UPPER WAilASlI 
SIMULATION MODIil 

ClIANU, Purdue Uhiveisity, W.itei Resutuces Research 
Or 

6.0271 WAIIASH RIVER SYSTEMS MODELS I OR PR(). 
JF.CT MANAGUV1E.Nl, PLANNING AND liVAl.l.'A- 
TTON 

(i ll TOUUKS, Purdue Lhiivei sily, .School uf Civil Eingin 


Walnut Creek 


6.0195 KANSAS • NORTH SECTOR UPPER WALNUT 

watershed builer and chase counties 

UNKNOWN, U.S. Dept, of Agi'ieu)uiiL\ Soil (,'oiiserv.Uiim 
Service 

6.0198 KANSAS - NORTH SECTOR UPPER WAl.NUl 

watershed mjti.hr and chase: counties 

UNKNOWN, U.S. Dept of Agriculture, Soil Conservation 
Service 


Warehmn River 


8.0043 Discharge: characteristics oi hur¬ 
ricane BARRIERS, WAR 1.1IAM-MARION, MAY 
SACHUSHTTS • HYDRAULIC MODEL INVESTIGA¬ 
TION 

h ( MCNAIR, U S Army, Wtitciwuys E'xpciinicnt Station 


Wasatch Mountains 


3.0276 REGIONAL SEISMICITY AND TECTONICS 01 
THE SOUTHERN INTERMOUNTaIN SEISMIC BELT 
n-i^u ,£MPHASIS ON 1H| - WASAICH FROM I • 

UI AH 

S.ll. WARD, lJniv. of Utah, Schiuil of Mines 


Washington 


sr.i 


1.0001 AVALANCHE STUDIES I97I.UJ72 
E.R. LaCHapELU;. Stmc Dept.’of Highways 

i,00# a 2 v .^ h li cascades highway 
avalanche atlas 

U.R. LAtllAI'EI.Lh, Univ, of Washington, School of Arts 

° N ™ NORTH CASCAD 

E R T^ri i ■ SUMr ^ARY REPORT 

/• IC HAIhLl.h, State Dept, of Highways 
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;T AND GEOLOGY OF I HE 
jTERN OLYMPIC PENINSULA, WASHING- 


1J.S. Dept, of the Interior, Geological Survey 
SOUND, WASHINGTON, EARTHQUAKE. 
MANTU-: STRUCTURE BENEATH Till- 
ITERN UNITED STATES 
£, Ciilif. Inst, of Technology, Suismological 


IDY OF SEISMICITY AND CRUSTAL 
I: IN WESTERN WASHING TON USING A 
LEMETRY NETWORK 
/, Univ of Washington, School of Arts 

NO STANDARDS AND THE 
,Kt HAZARD FOR THE PUGF.T SOUND 


a »•. Mvuut, univ. 01 wiisningion, Acnoot ot Arts 
16.Q0N2 CLIMATOLOGICAL ASSESSMENT OI : URUAN 
EFFECTS ON PRECIPITATION - PART ! 

FA. UtJFF, State Water Survey 


PlM.I MAN 

6.0402 PILOT STUDY OP ELOOD PLAIN MANAGE¬ 
MENT - Washington 

J.F OHSHOUN, Washington State University, School of En¬ 
gineering 


West Virginia 


iiv. of Washington, School of Engineering 
STUDY OF FLOOD PLAIN MANAGE- 
vSHINCiTON 

Washington State University, School of Fit- 

PROFILES AND INUNDATED AREAS 
THE LOWER NISQUALLY RIVER, 

N 

'S, U.s. Dept, of tlie Interior, Geological Sur- 

PROFI1.ES AND INUNDATED AREAS 
E SKOKOMISH RIVER. WASHINGTON 
'.9, U.S. Dept, of the Interior, Geologietil Stir- 


ATION OF CRITERIA FOR LANDSLIDE 
S PRESENTED IN THE U.S.G.S. 

J.S. Dept, of the Interior, Bureau of Reclanta- 


CAL EVALUATION OF CLOUD SEEDING 
iS FOR MODIFYING OROGRAPHIC 
■ THE CASCADE PRO/ECT 
Iniv. of Washington, School of Ails 

ATE OF MAXIMUM WIND SPF.EDS OF 
iS fN THREE NORTHWESTERN STATES - 
GON. WASHINGTON 
niv. of Chicago, School of Physical Sciences 

•LITE VOLCANO SURVEILLANCE . 
AWAII AND WASHINGTON 
S. Dept, of the Interior, Geological Survey 
METER STUDIES OF CASCADE VOL- 
ASHINGTON, ORF.GON AND CALIFOR- 


V, U.S. Dept, of the Interior, Geological Sur- 


6.0015 ANALYSIS OF COAL REFUSE DAM FAILURE 
MIDDLE FORK BUFFALO CRFHK, SAUNDERS, 
WEST VIRGINIA • VOLUME I 
UNKNOWN, W.A Wahlcr A Associates 

6.0040 ANALYSIS OF COAL REFUSE DAM FAILURE: 
MIDDLE FORK BUFFALO CREEK, SAUNDERS, 
WEST VIRGINIA ■ VOLUME. II, APPENDICES 
UNKNOWN. W.A. Wahlcr & Associates 

6.0405 FLOOD HAZARD INFORMATION - BUFFALO 
CREEK, LOGAN COUNTY. WEST VIRGINIA POST- 
DISASTER CONDITIONS 
UNKNOWN, U.S. Army, Corps of Engineers 

6.0406 S TORM CHARACTERISTICS AND RAINFALL IN¬ 
TENSITY IN WEST VIRGINIA 
W.H. D/CKFRSON. West Va. University, Water Research In¬ 
stitute 


Logan County 

6.0405 FLOOD HAZARD INFORMATION - BUFFALO 
CREEK, LOGAN COUNTY. WEST VIRGINIA POST- 
DISASTER CONDITIONS 
UNKNOWN, IJ.S. Army, Corps of Engineers 


Saunders 

6,0015 ANALYSIS OF COAL REFUSE DAM FAILURE 
MIDDLE FORK BUFFALO CREEK. SAUNDERS. 
WEST VIRGINIA - VOLUME I 
UNKNOWN, W.A. Wahlcr & Associates 

6.0040 ANALYSIS OF COAL REFUSE: DAM FAILURE 
MIDDLE FORK BUFFALO CREEK, SAUNDERS, 
WEST VIRGINIA • VOLUME II, APPENDICES 
UNKNOWN, W.A. Wahlcr & Associates 
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RIVER BASIN'S 

R D. ELLIOTT, Norili Anicr Weather Consult 
6.0391 FLASH FLOOD FORKCASTING AND WARNING 

program in the western* region 

P WILLIAMS. W S. Dept or Commerce, Nall. Weather Ser¬ 
vice 

14.0014 REGIONAL VOLCANOLOGY • WESTERN 
L'NITF.D STATES INCLUDING ALASKA AND 
HAWAII 

RE- SMITH. U S. Dept, of the Interior, Gcologie.il Survey 


Weweaitfic River 


8.0043 DISCHARGE. CHARACTERISTICS Or HUR¬ 
RICANE UARR1EUS, WARF.HAM-MARION, MAS 
SACHUSETI'S - HYDRAULIC MODEL INVESTIGA¬ 
TION 

EC MCNAIR. U.S. Army, Waterways Experiment Station 


Whitewater Creek 


6.0206 WHITEWATER CREEK HYDROLOGIC UNIT 
PROJECT MEASURE, CHEROKEE HILLS IlC AND D 
PROJECT, OKLAHOMA 

UNKNOWN. U S. Dept, of Agriculture, Soil Conservation 
Service 


Wichita Uplift 


3.0236 A MICROF.ARTHQUAKH STUDY OF THE 
LOWER MISSISSIPPI VALLEY • ARKANSAS, MISSIS¬ 
SIPPI AND TENNESSEE 
O.W. NUTTI.I , St. Louis University, Graduate School 


Wisconsin 


6.0162 LAND-USE REGULATIONS IN FLOOD-PRONE 
AREAS • A SUMMARY OF THE WISCONSIN STUDY 
AND AN ANALYSIS OF ALABAMA LAND-USE LAW 
II. COHEN, Univ. of Alabama, Natural Resources Corner 

6.0248 FLOOD INUNDATION STUDY • WISCONSIN 
K.S. GRANT, U S. Dept, of the Interior, Geological Survey 

6.0398 Fl.OOD DAMAGE ABATEMENT- FEDERAL 
ASSISTANCE TO LOCAL GOVERNMENT 
W.R. WALKER, Virginia Polytechnic Institute, Water 
Resources Research Ctr. 

6,0407 REGIONAL FI.OOD-FREOUENCY STUDY 
(PHASE II) 

D.C. CONGER, U.S. Dept of the Interior, Geological Survey 

6.0408 HYDROLOGIC EFFECTS OF A SMALL RESER¬ 
VOIR ON THE WATER SYSTEM OK NEDERLO 
CREEK, WISCONSIN 


J.A. KUSI.LR, Univ of Wisconsin, Water Resources Center 

6.0411 NEW TECHNIQUES FOR DELINEATION OF 
FLOOD PLAIN HAZARD /.ONES - SOIL SURVEYS 
CM. LEE. Univ. of Wisconsin. Water Resources Center 

7.0018 STUDY OF THE FEATURES AND ENERGY 
BUDGETS OF NORTHEASTERN COLORADO HAIL¬ 
STORMS • ALSO, WISCONSIN 
C E. ANDERSON. Univ of Wisconsin, School of Natural 
Sciences 

9.0010 SHEAR STRENGTH OF FINE-GRAINED SOILS • 
WEST POINT, NEW YORK 
UNKNOWN, Transportation Res Board 

11.0005 SNOW FORECASTING FOR SOUTHEASTERN 
WISCONSIN 

R W. HARMS. U S Dept or Commerce, Nail. Weather Ser¬ 
vice 


Wyoming 

3.(1275 SEISMICIT Y AND CONTEMPORARY TECTONICS 
OF THE YELLOWSTONE PARK-HEBGHN LAKE RE¬ 
GION 

II.li. SMITH, Univ. of Utah, School of Mines 

6.0054 MCKSON HOLE FLOOD CONTROL PROTECT 
UNKNOWN, U.S. Army, Corps of Engineers 

6.0060 INFLOW HYDROGKAPH STUDY - WYOMING 
ft CUSHMAN, U.S Dept of the Interior, Geological Survey 

6.0414 FLOOD INVESTIGATIONS IN WYOMING 
//.IK LOWIIAM, U.S Dept of the Interior, Geological Sur¬ 
vey 

6.0415 STUDY OF FLOOD HYDROGRAPUS FOR 
SMALL DRAINAGE BASINS IN WYOMING 
UNKNOWN, U.S. Dept, of the Interior, Geological Survey 

7.0014 NATIONAL HAM. RESEARCH EXPERIMENT 
COLORADO. NEBRASKA. WYOMING 
UNKNOWN, U.S. Null. Science Foundation 

10.0033 DEMONSTRATION OF A TECHNIOUE FOR 
LIMITING THE SUBSIDENCE OF LAND OVER 
ABANDONED MINES ROCK SPRINGS, WYOMING 
UNKNOWN, Unknown Inst, or Indjv. Grant 

Jackson Holh 

6.0054 JACKSON HOLE FLOOD CONTROL PROJECT 
UNKNOWN, U.S. Army, Corps of Engineers 

Laramie County 

7.0014 NATIONAL. HAIL RESEARCH EXPERIMENT ■ 
COLORADO, NEBRASKA. WYOMING 
UNKNOWN, U.S. Natl. Science Foundation 


Yellowstone National Park 


York River 


..0275 SEISMICITY AND CONTEMPORARY TECTONICS 
Ol- THE YELLOWSTONE PARK-HEDObN LAKE RE¬ 
GION 

KB. SMlT/i^ Llniv. of Utah, School of Mines 


8.0135 OPERATION AGNES 

A KUO , Virginia Inst, of Murine Sei 
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Disaster Insurance 

See Hazard Reduction 
Vulnerability Analysis 

Disaster Mitigation 

Disaster Warning 
Emergency Communications 
Warning Systems 
Evacuation 

Emergency Routes and Plans 
Protective Measures 
Engineering and Construction 
Public Education 

Disaster Warning 

See Disaster Mitigation 

Economic Assistance 

See Assistance -- Public 
Economic Recovery 

Economic Recovery 
See Assistance — Public 

Emergency Communications 

See Disaster Mitigation 
Disaster Warning 

Emergency Protective Measures 

See Assistance -- Public 
Restoration and Repair 

Emergency Routes and Plans 

See Disaster Mitigation 
Evacuation 

Engineering and Construction 

See Disaster Mitigation 
Protective Measures 

Essential Services 
See Assistance — Public 
Restoration and Repair 

Evacuation 

See Disaster Mitigation 

Eire Suppression 

See Assistance — Public 
Restoration and Repair 

Rood Plain Management 

See Hazard Reduction 
Vulnerability Analysis 


Eorccasling and Prediction 

See Hazard Reduction 
Vulnerability Analysis 

Geophysical Modification 
See Hazard Reduction 
Vulnerability Analysis 

Ila/ard Delineation 

See Hazard Reduction 
Vulnerability Analysis 

Ila/ard Reduction 

Construction Practices 
Model Building Codes 
Standards 

Subdivision Regulations 

I.and l sc and Development 
l and Use Practices 
Ordinances 

Subdivision Regulations 
Zoning 

Legislation 

Management Disaster Operations 
Sociobelinviorul Effects 

Vulnerability Analysis 
Coastal Zone Management 
Disaster Insurance 
Hood Plain Management 
Lorecasimg and Prediction 
Geophysical Modification 
lln/aui Delineation 
Preparedness Planning 
Research and Modeling 
Risk Mapping 

Land Use and Development 

See Hazard Reduction 

Land Use Practices 
See Hazard Reduction 
Land Use and Development 

Legal Services 

See Assistance — Individual 

Legislation 

See Hazard Reduction 

Management Disaster Operations 

See Hazard Reduction 
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Mr Assistance — individual 

Modot Building Codes 
Sir Hazard Reduction 
Construction Practices 
Ordinances 

See Hazard Reduction 
l and Use and Development 

Harks and Recreational Areas 
Sec A ssistance - Public 
Restoration and Repair 

Preparedness Planning 
See Hazard Reduction 
Vulnerability Analysis 

Properly Insurance 

See Assistance - Individual 

Protective Measures 
See Disaster Mitigation 

Public Education 

See Disaster Mitigation 
Protective Measures 


Recovery Kfforts 

Sl ' c Assistance — Individual 

Relocation Assistance 
See Assistance - Individual 

Research and Modeling 
See Hazard Reduction 
Vulnerability Analysis 

Restoration and Repair 
See Assistance — Public 

Risk Mapping 
lW Hazard Reduction 
Vulnerability Analysis 

Search and Rescue 

See Assistance - Individual 

Socinbcltavioral Kffecis 
•See Hazard Reduction 

Standards 

See Hazard Reduction 
Construction Practices 


v-onsiriieiton Practices 

l-and Use and Development 

Temporary Housing 

See Assistance — Individual 

Transportation 

See Assistance — Public 

Restoration and Repair 

Unemployment Assistance 

See Assistance — Individual 

Utilities 

See Assistance -- Public 
Restoration and Repair 

Volunteer Organization 
See Assistance — Individual 
Vulnerability Analysis 
See Hazard Reduction 

Warning Systems 

Disaster Mitigation 
Disaster Warning 

Zoning 

See Hazard Reduction 
Land Use and Development 


runv. t lwnni^ 


1 l^UWIML/O 


Assistance - Individual 


Mass Cari: 


Crisis Counseling 

.EY FLOOD - SOCIAL PSYCHOLOGICAL EF- 
*003 

LTH SERVICES TO RESIDENTS OF FLOOD 
AREAS IN CENTRAL REGION, COMMON- 
F PENNSYLVANIA ...6.0008 

\1.TH SERVICES TO RESIDENTS OF FLOOD 
REAS IN LUZERNH-WYOMINQ COUNTIES 
COMMONWEALTH OF PENNSYLVANIA 

ND EVALUATION OF MENTAL HEALTH 
TO RESIDENTS OF FLOOD DISASTER 
COMMONWEALTH OF PENNSYLVANIA 

\LTH SERVICES TO RESIDENTS OF FLOOD 
REAS IN I.UZERNE-WYOMINO COUNTIES, 
/EALTH OF PENNSYLVANIA ...6,0011 

iVE PSYCHIATRIC SERVICES TO IN- 
l AND COMMUNITY GROUPS AND AGEN- 
PID CITY, SOUTH DAKOTA .16.0002 

ROGRAM FOR CRISIS INTLR.VFNORS 


Croi* Insurance 

CROP LOSSES DUE TO HAIL STATISTICAL 
NT TO AGRICULTURAL ECONOMIC RE- 
>67 . 7.0001 

NT AND ANALYSIS OF FARM RISKS. 
4D INSURANCE ...7.0002 

CROP-HAIL INSURANCE RECORDS FOR 
'TERN COLORADO WI TH RESPECT TO THE 
>F THE NATIONAL HAIL EXPERIMENT 

IYSIOLOOY AND MANAOEMF.NT ...7.0004 
VND INSTITUTIONAL CONSIDERATIONS OF 
NG HAIL ...7.0005 

ODIl'ICATION IN NORTH DAKOTA ...7.0006 
NT OF INSURABLE RISK .16.0021 


Lf.oal Sr.Rvicts 

1H LAW AND BEYOND - A QUEST FOR 
OTECTION FROM HAZARDOUS PRODUCT 
iPHES ...16.0004 


TORNADO - THE VOICE OF THE PEOPLE IN DISASTER 
AND AFTER • A STUDY IN RESIDENTIAL INTEGRA¬ 
TION • TEXAS-! LUBBOCK'/) ...12.0002 
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L ON 'MUDFLATS' IN IOWA'S LARGE RESER- 
YSTEMS ...15.0008 

JEOLOOY PLAN FOR CALIFORNIA - THE NA- 
MAGNITUDE, & COSTS OF GEOLOGIC 


STUDIES OF URBAN EFFECTS ON RAINFALL AND 
SEVERE WEATHER ...2.0004 


OKLAHOMA DROUGHT RELIEF' OPERATIONAL PRO¬ 
GRAM (OOROP) .2.0006 


STUDIES OF' GROUND MOTIONS IN LOCAL 
EARTHOl.'AKES ...3.0028 

EARTHQUAKE RESPONSE OF GRAVITY DAMS INCLUD¬ 
ING RESERVOIR INTERACTION ...3,0029 


ENERGY ABSORPTION CHARACTERISTICS OF STRUC¬ 
TURAL SYSTEMS SUBJECTED TO EARTHQUAKE EX¬ 
CITATION ...3.0032 


EARTHQUAKE ANALYSIS OE STRUCTURE-FOUNDA¬ 
TION SYSTEMS 3.0036 


MEASUREMEN TS OF DYNAMIC CHARACTERISTICS OF 
MULTISTORY BUILDINGS IN CALIFORNIA ...3.0040 


DYNAMICS OF BUILDING - SOIL INTERACTION ...3.0043 


DYNAMIC ANALYSIS OF COUPLED SHEAR WALLS AND 
SANDWICH BEAMS ...3.0045 

COMPARISONS OE SEISMIC ANALYSES OF* TWO IDENTI¬ 
CAL STRUCTURES BASED ON SEISMOGRAMS FROM 
THE SAN FERNANDO EARTHQUAKE (ABUREV) 
...3.0048 

TETON DAM SEISMICITY - IDAHO ...3.0050 


JOINT FEDERAL-STATE CUMULUS SEEDING PROGRAM 
FOR MITIGATION OE 1971 SOUTH FLORIDA 
DROUGHT ...2.0005 


HYDROLOGIC SYSTEMS MODELING AND SIMULATION 
2.0007 


EARTHQUAKE ANALYSIS OF* MULTISTORY BUILDINGS 
INCLUDING FOUNDA TION INTERACTION ...3.0030 

EARTHQUAKE RF.SPONSE 0|-* CONCRETE GRAVITY 
DAMS ...3.003! 


HARTHOUAKE STABILITY OF REINFORCED EARTH 
STRUCTURES . 3.0037 

IMPACT VIBRATION DAMPERS IN A SEISMIC DESIGN 
...3.0038 


EARTHQUAKE RESPONSE OE BUILDING-FOUNDATION 
SYSTEMS ...3.0041 

NATIONAL INFORMATION SERVICE FOR EARTHQUAKE 
ENGINEERING, SAN FERNANDO DATA PROCESSING 
...3.0042 


STOCHASTIC INELASTIC RESPONSE: OF* OFFSHORE 
TOWERS TO STRONG MOTION EARTHOUAKHS 
...3.0033 

HARTHOUAKE RESPONSE OF AXISYMMETRIC TOWER 
STRUCTURES SURROUNDED BY WA'TliR ...3.0034 

SHAKE • A COMPUTER PROGRAM FOR EARTHOUAKE 
RESPONSE ANALYSIS OF HORIZON TALLY LAYERED 
SITES ...3,0035 
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m It DINGS 3.0063 


rainfall-runoff relations ON URBAN AN0 
RURAL AREAS . 6.0112 

BRIDGE SITE INVESTIGATIONS 6.0t 14 

DESIGN FOR FLOOD CONTROL AND WAVE PROTEC¬ 
TION, CHAGRIN RIVER, FASTLAKF., OHIO • HYDRAU¬ 
LIC MODEL INVESTIGATION .6.0116 

DISCHARGE CHARACTERISTICS OF HURRICANE I)ARR|. 
ER. EAST PASSAGE OF NARRAGANSHIT BAY. RHODE 
ISLAND • HYDRAULIC MODEL INVESTIGATION 
6.0117 

FLOOD-CONTROL PROJECT HOOSIC RIVER, NORTH 
ADAMS MASSACHUSETTS . 6.0120 

SPILLWAY DESIGN FLOODS FOR SMALL DAMS IN 
RURAL MISSOURI ...6.0122 


si MMXRY OF MF.IHODOLOGY AND PILOT APPLICA- 
HON 3.0064 

SIRUri.RM MODEL TESTS OF EARTHQUAKE EF- 
FFC IS iFS 3.0065 

F \RHtQl ALE RESISTANCF. OF FARTH AND ROCKFII.L 
Dams 3.0066 

SlAimm AND DYNAMIC RESPONSE OF COOLING 
TOVARS 3.0068 


RFGION U. F AR THOUAKF. RISK STUDY. TECHNICAL RE¬ 
PORT 3.0069 

INF! I FNC E OF NEGATIVE PORE PRESSURE DEVELOP- 
MFNT IN EXPANSIVE CLAYS ON DAMAGE TO MILI¬ 
TARY FACILITIES IAB0RFV) 4.0002 

Hl.MFNS OF LITERATURE ON EXPANSIVE CLAY SOILS 
4.0003 

STABILIZATION OF' EXPANSIVE CLAYS AND SHALES 
4.1X107 


HYDROLOGIC ENGINEERING METHODS FOR WATER 
RESOURCES DEVELOPMENT • VOLUME I • REQUIRE¬ 
MENT.AND GENERAL PROCEDURES ...6.0037 

ANALYSIS OF COAL REFUSE DAM FAILURE MIDDLE 
FORK BUFFALO CREEK, SAUNDERS, WEST VIRGINIA - 
VOLL.ME H, APPENDICES . 6.0040 


PFAK DISCHARGE AND FREQUENCY 
WATERSHEDS IN COLORADO 6,0049 


FOR SMALL 


U.CX)f) PROTECTION AT CULVERT OUTLETS .6.0050 

FI0US FR °M SMALL DRAINAGE AREAS 
6.0058 

ORANGE, SF.MINOLE. OSCEOLA COUNTIES - WATER 
MANAGEMENT 6.0072 


CRITICAL 

FOUR 

6.0074 


ANALYSIS OF FIVE WATERSHED MODELS I 
PHYSIOGRAPHIC REGIONS OF GEORGI 


H C ^o VtSTI ° AT,0NS F0R SMALL ARF *S • IDAHO 


FLOOD FLOW'S FROM SMALL DRAINAGE 
l-INOIS 6.0082 


nASlNS IN IL- 


,N VroNxS TS 6 S 8 M THP ' UPPER WABASH SIMUL 


APPLICATION OF HYDROLOGIC AND HYDRAULIC 
RESEARCH TO CULVERT SELECTION IN MONT ANA • 
VOLUME I - REPORT .. 6.0125 

EFFECTS OF URBANIZATION ON FLOODS AT WINSTON- 
SALEM. NORTH CAROLINA ..6.0134 

EFFECTS OF URBANIZATION ON FLOODS AT DURHAM, 
NORTH CAROLINA ...6.0135 

EFFECTS OF URBANIZATION ON FLOODS AT LENOIR. 
NORTH CAROLINA ...6.0136 

INVESTIGATION AND ANALYSIS OF FLOODS FROM 
SMALL WATERSHEDS IN OKLAHOMA ...6.0140 

FLOOD PREDICTION METHODS FOR PENNSYLVANIA 
HIGHWAY CROSSINGS ...6.0145 

COMPREHENSIVE PLAN. CITY OF HAMILTON. TEXAS 
6.0148 

HYDROLOGIC INVESTIGATION OF SMALL DRAINAGE 
AREAS IN TEXAS . 6.0149 

PORI ARTHUR HURRICANE FLOOD PROTECTION, 
PORT ARTHUR AND VICINITY. TEXAS .6.11152 

REVIEW EMERGENCY RELIEF FU.ES AND SURVEY THE 
TREND OF BRIDGE LOSSES DURING STORM CONDI¬ 
TIONS ...6,0155 

RUNOFF SIMULATION ...6.0156 

GRAND ISLE, LOUISIANA. AND VICINITY HURRICANE 
PROTECTION ASSOCIA TED WATER FEATURE, BAYOU 
LAFOURCHE - LOUISIANA (ABBREV) ...8.0030 

NFXV ORLEANS TO VENICE. LOUISIANA, HURRICANE 
PROTECTION ...8.0031 

LAKE PONTCHARTRAIN. LOUISIANA AND VICINITY 
HURRICANE PROTECTION PROJECT ...8.0032 

HURRICANE PROTECTION PROJECT. STRATFORD. CON¬ 
NECTICUT ..8.0034 

OPERATION AND MAINTENANCE OF NEW BEDFORD 

hurricane barrier, Massachusetts ...8.oo35 

OPERATION AND MAINTENANCE OF NEW BEDFORD 
HURRICANE BARRIER, NEW BEDFORD. MAS- 
SACH USETTS ...8.0036 

NEW LONDON HURRICANE PROTECTION PROJECT. 
NEW LONDON, CONNECTICUT ...8,0037 
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'J [JAY IJIJRRICANE SURGE STUDY • BAR- 
I HURRICANE SURGE HEIGHTS • HYDRAU- 
•L INVESTIGATION 8.0040 
SURGE CONDITIONS AFTER PROPOSED EX- 
OI : MONTEREY HARBOR, MONTEREY. 
MIA • HYDRAULIC MODEL INVESTIGATION 


D SURGE ACTION. MONTEREY HARHOU. 
IY, CALIFORNIA • MODEL INVESTIGATION 

L CHARACTERISTICS OE HURRICANE BAR- 
ARKH AM-MARION, MASSACHUSETTS 
1C MODEL INVEST IGATION . 8.0043 


MONTANA .9.0021 

I.ANDSLIDE STUDIES IN SOUTH DAKOTA - REPORT 
NOT - LOCATION OF AULAS WITH HIGH LANDSLIDE 
POT ENTIAI. IN THE. PILIIRK SHALE . 9.0022 

A SURVEY OE EARTH SLOPE I All.UKKS AND REMEDI¬ 
AL MEASURES IN TEXAS 9.0023 

COAL MINE DEFORMATION STUDIES. SOMERSET, 
COLORADO 10.0004 

DEVELOP METHODS FOR PREDICTING THE COM¬ 
PONENTS OF GROUND MOVEMENT ABOVE MINE 
WORKINGS 10.0005 

MICROSHISMIC DETERMINATION OF' CftAL MINE 
EN FRY STABILITY .10.0006 


N BAY HURRICANE SURGE - REPORT l ■ EE- 
F PROPOSED BARRIERS ON HURRICANE 
EIGHTS (ABBREV) .8.0045 

BAY HURRICANE SURGE - REPORT (2) EE- 
F PROPOSED BARRIERS ON TIDES. CUR- 
UNITIES, AND DYE DISPERSION (ABBREV) 

»N OF NARRAGANSETT BAY FROM HUR- 
URGES ...8.0047 

IN LAKE PONTCHARTRAIN. LA., OF HUR- 
iURGF CONTROL ST RUCTURES AND MISSIS- 
R-GULF OUTLET CHANNEL . 8.0048 


ROCK MECHANICS STUDY OF SHORTWAI I. MINING • 
KENTUCKY .10.0007 

DETECTION OF SUBSURFACE: OPENINGS - INDIANA, 
MISSOURI ...10.0009 

STUDY OF GROUND SHOCK INDUCED LIQUEFACTION 
AS A MECHANISM FOR FAILURE. OF MILIT ARY IN¬ 
STALLATIONS ...10.0010 

LAND-SURFACE SUBSIDENCE, BAYTOWN AREA, TEXAS 
I0.00U 

LAND-SURFACE SUBSIDENCE, TEXAS CITY AND 
SEABHOOK AREAS. TEXAS .10.0012 


GEOLOGIC FRAMEWORK ■ SAN ANDREAS 
:aLIFORN!a ...9.0001 

SIOPE STABILITY STUDIES - CALIFORNIA 
NSYLVANIA ...9,0002 

TON OF DEBRIS FLOWS 9973-EN ...9.0003 

IK REINFORCEMEN T TECHNIQUES • LOS AN- 
IEA ...9.0005 

.E ROCK NOISE (SARN) AS A MEASURE. OE 
ABILITY, CALIFORNIA ...9.0006 

OPE PROTECTION FOR EARTH DAMS - A 
DF PRACTICES AND PROCEDURES ...9.0008 

OF SLOPE FAILURE PLANES ...9.0009 

LENGTH OF FINE-GRAINED SOILS - WEST 
W YORK ...9.0010 
NO GEOLOGY • ILLINOIS ...9.0011 
IAIN-TIME BEHAVIOR OF SOIL AND ROCK 
RIAXIAL CONDITIONS .9.0012 
JRAINAOF: FROM IN-PLACE fills TO 
■ OR HALT FILL ...9.0013 


DETERMINATION OF SNOW FENCE DESIGN CRITERIA, 
AND DEVELOPMENT OF A HANDBOOK FOR SNOW 
CONTROL ... 11,0008 

WIND-INDUCED MOTION AND HUMAN DISCOMFORT IN 
FALL BUILDINGS ...12.0018 

FREQUENCIES OF CREST HEIGHTS FOR RANDOM COM¬ 
BINATIONS OF ASTRONOMICAL TIDES AND TSU¬ 
NAMIS RECORDED AT CRESCENT CIT Y, CALIFORNIA 
.13.0001 

GENERAL REVIEW OF THE SEISMIC HAZARD TO 
SELECTED U.S NAVY INST ALLATIONS 13.0002 

TRANS-ALASKA PIPELINE. - SUPPLEMENTAL EXHIBITS 
AND TESTIMONY - VOLUME V ...13.0006 

STABILITY OF RUBBLE-MOUND TSUNAMI BARRIER 
FIII.O HARBOR, HAWAII HYDRAULIC MODEL IN¬ 
VESTIGATION ...13.0009 

STFADY-PY.OW STABILITY TESTS OF NAVIGATION 
OPENING STRUCTURES. HILO HARBOR. TSUNAMI 
BARRIER. HILO, HAWAII - HYDRAULIC MODEL IN¬ 
VESTIGATION ...13.0010 


ION OF LANDSLIDES ON HIGHWAYS 


IS - KENTUCKY ...9.0015 

ABILITY OF CUTS IN ONTONAGON CLAY 


ILITY IN RIDGE ROUTE LANDSLIDES, GOR- 
IFORNIA ...9.0017 

TION OF RED RIVER VALLEY GEOLOGY - 
ON STRUCTURE DESIGN AND PER- 
E...9.0018 


COMPOSITE MATERIALS FOR OCEAN CONSTRUCTION 
...15.0001 

CONCRETE BLOCK REVETMENT NEAR BENEDICT, 
MARYLAND ...15.0004 

KENNEDY SPACF: CENTER OCEAN BEACH EROSION • 
FLORIDA ...15.0005 

UAL HARBOUR. FLORIDA PARTIAL BEACH RESTORA¬ 
TION, BEACH EROSION CONTROL AND HURRICANE 
PROTECTION PROJECT. DADE COUNTY, FLORID/' 
...15.0006 
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’ m iiOS PROJECT. DELAWARE 15.0010 
MHMM V III \(H VIRGINIA BEACH EROSION CON- 
IROl \M) III RRICANL PROTECTION 15.0011 
s\n«st ENVIRONMENTAL HAZARDS AND THEIR 
HI I AI KINSHIPS 10 PLANNING. LOCATION AND 
1)1 sl(,NO! IR XSSPORTATION FACILITIES 16.0035 

MINIMIZING DAMAGE TO RITTNHRIFS FROM NUCLEAR 
\I [ \( k, N \H RAl ASDOUIFR DISASTERS 16.0044 

Public Education 

HRI PHI VFNIION - CALIFORNIA 5.0025 


Disaster Warning 

Sfi- Ihuisicr Mitigation 


Economic Assistance 

Aft - l^iSHimt' • Public 
Enuiuntic Recovery 

Economic Recovery 

Stv -HmftJ/ir? - Public 


Emergency Communications 

.Set* Disaster Mitigation 
Disaster Warning 

Emergency Protective Measures 

See .-UsiUci/iri - Public 
Resinration <? Repair 

Emergency Routes & Plans 

SV<? Disaster Mitigation 
F.\at nation 


Engineering & Construction 

See Disaster Mitigation 
Proieitne Measures 


Essential Services 

See Assistance • Public 


Fire Suppression 

See Assistance • Public 
Restoration & Re/xiir 

Flood Plain Management 

See Hazard Reduction 
Vulnerability Analysis 

Forecasting and Prediction 

See Hazard Reduction 
Vulnerability Analysis 


Geophysical Modification 

See Hazard Reduction 
Vulnerability Analysis 

Hazard Delineation 

See Hazard Reduction 
Vulnerability Analysis 

Hazard Reduction 


Construction Practices 

STIFFNESS DEGRADATION OF REINFORCED CONCRETE 
MEMBERS SUBJECTED TO CYCLIC FLEXURAL MO¬ 
MENTS ...3.0073 

EXPERIMENTAL INVESTIGATION INTO THE SEISMIC 
BEHAVIOR OF CRITICAL REGIONS OF REINFORCED 
CONCRETE COMPONENTS AS INFLUENCED HY MO¬ 
MENT AND SHEAR ...3.0076 

ADAP • A COMPUTER PROGRAM FOR STATIC AND 
DYNAMIC ANALYSIS OF ARCH DAMS ...3.0077 

NONLINEAR ANALYSIS OF REINFORCED CONCRETE 
FRAMES AND PANELS ...3.0078 

GENERAL PURPOSE COMPUTER PROGRAM FOR IN¬ 
ELASTIC DYNAMIC RESPONSE OF Pl-ANF STRUC¬ 
TURES ...3.0079 

CONSTITUTIVE MODELS FOR CYCLIC PLASTIC DEFOR¬ 
MATION OF ENGINEERING MATERIALS ...3.0081 

INELASTIC BEHAVIOR OF STEEL BEAM-TO-COLUMN 
SUBASSEMBLAGES ...3.0082 
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)ll OF THREE RFINFORCHD CONCRETE 
\AL MEMBERS WITH HIGH SHEAR 


SEISMIC RESISTANCE OF CONCRETE SLAD TO COLUMN 
AND WALL CONNECTIONS .3.0282 


NO OF FULL-SIZE CONNF.CTIONS 


VIOR OF A HIGH-RISK DIAGONALLY 
. BUILDING . 3.009! 

HE SLIDES IN THE SAN FERNANDO 
THE EARTHOUAKK OE FEBRUARY 9, 

N VESTIGATIONS of the seismic 
LONG MULTIPLE SPAN HIGHWAY 
98 

ARTHOUAKE ANALYSIS OF THREF- 
FRAME AND SHEAR WALL BUILDINGS 


9G AND EARTHQUAKE RESPONSE OF 
OS ...3.0141 

riON OF A 22-STORY STEEL FRAME 
144 

rUH EARTHOUAKE RESPONSE OF A 
TEEL FRAME BUILDING DURING THE 
O EARTHOUAKE ...3.0148 
ERGY ABSORBER ...3.01S2 
KISTING MASONRY WALt.S ...3.0189 
•ST ON A TWO-STORY HOUSE SUl)- 
ERAL LOAD ..3.019S 

R RETROFITTING EXISTING BRIDGE 
rO REDUCE THE SUSCEPTIBILITY TO 
DAMAGE ...3.0204 

RELATIONSHIPS OF REINFORCING 
FED TO LARGE STRAIN REVERSALS 

VO-DIMENSIONAL EARTHQUAKE MO- 
REINFORCED CONCRETE COLUMN 

KNERGY-DISSIPATION OF REINFORCED 
AMES SUBJECTED TO STRONG BASE 
210 

FEECTS ON REINFORCED CONCRETE 
0211 

; STRUCTURAL DAMAGE CAUSED BY 
TOWARD THE DEVELOPMENT OP 
RESISTANT DESIGN (ABBREV) ...3.0212 

'H DECAY IN REINFORCED CONCRETE 
IBJECTED TO LARGE DEFLECTION 
1.0214 

NALYSIS OF ELASTO-PLAST1C STRUC- 

OF FATIQUE FAILURE UNDER 

LOADS ...3.02SI 

CTURAL SYSTEMS ...3.02S3 

WIOR OF BILINEAR STRUCTURAL 

»SS 


Mndel Huitding Cades 

ELEMENTS OF DYNAMIC-INELASTIC DESIGN CODE 
...3.01S4 

ENG AFTERSHOCK STUDIES • CALIFORNIA . 3.0159 

BUILDING PRACTICES FOR DIASTER MITIGATION 
3.0188 

DESIGN, SITING, AND CONSTRUCTION OF LOW-COST 
HOUSING AND COMMUNITY BUILDINGS TO BETFER 
WITHSTAND EARTHQUAKES AND WINDSTORMS 
.3.0191 

BUILDING PRACTICES FOR DISASTER MITIGATION 
...3.0192 

EARTHQUAKE DESIGN FOR MASONRY STRUCTURES 
.3.0193 

EARTHOUAKE RESISTANT DESIGN REQUIREMENTS 
FOR VA HOSPITAL FACILITIES .. 3.0201 
SEISMIC BEHAVIOR OF FRAMED TUBES 3.0207 
PROBABILISTIC METHODS IN CIVIL ENCINF.ERINC 
...3.0208 

METHODOLOGY AND PILOT APPLICATION . 3.0230 
SEISMIC DESIGN OF BUILDING STRUCTURES ...3,0254 
EARTHQUAKE RISK EVALUATION - CRITTENDEN 
COUNTY. ARKANSAS, DESOTO COUNTY. MISSISSIPPI, 
AND SHELBY COUNTY, TENNESSEE ...3,0269 

BUILDING STANDARDS AND THE. EARTHQUAKE. 

HAZARD FOR THE PUGET SOUND BASIN . 3.0281 
FLOOD-PROOFING REGULAT IONS ...6.0358 
HURRICANE CAMILLE • AUGUST 1%9 8.0074 

HURRICANE EFFECTS ON PORT FACILITIES ..8.0076 

WIND AND SURGE DAMAGE DUE TO HURRICANE 
CAMILLE ...8.0078 

ENGINEERING GEOLOGIC REPORT OE GENERAL PLAN 
STUOY FOR THE CITY OF GLENDORA, CALIFORNIA 
...9.0026 

FREQUENCY AND INTENSITY OF FREEZING 
RAIN/ORI7.Z.LF. IN OHIO ...11.0009 
SEISMIC HAZARDS AND LAND-USE PLANNING ...16.0074 

Standards 

EART HQUAKE SAFETY OF SCHOOL BUILDINGS ...3.007S 

OPTIMUM DESIGN OF EARTHOUAKE-RKSISTANJ 
SHEAR BUILDINGS ...3.0090 

RECOMMENDATIONS DEVELOPED FROM REPORTS OF 
THE EARTHQUAKE COMMISSION AND EARTHQUAKE. 
TASK FORCES - SAN FERNANDO EARTHQUAKE 
(AllBREV) ...3.0101 

APPLICATION OF DECISION THEORY IN STRUCTURAL 
DESIGN FOR RESISTANCE TO LOADINGS GENERATED 
BY EARTHOUAKE PHENOMENA ...3.0136 
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FiARIM ,\N[) ROCKRLL DAM DESIGN PRACTICES 
3.0171 

SEISMIC DESIGN f : OR BUILDINGS ...3,0187 

INELASTIC RESPONSE OF BUILDINGS AND STRUC¬ 
TURAL RESTORATION ...3.0190 
DESIGN CRITERIA FOR MASONRY ...3.0194 

PROTECTION OF TRANSPORTATION FACILITIES 
AGAINST EARTHQUAKES ...3,0199 

EARTHQUAKE EFFECTS ON STRUCTURES ...3.0203 
SEISMIC RESEARCH ...3.0225 

EARTHQUAKES N 3!o227 UILDINCi FRAMES T0 RES,ST 

S ^rRom^ N S“ YS,s roR eas ™n 

A STATISTICAL STUDY OF SOME DESIGN CONCEPTS IN 
EARTHQUAKE ENGINEERING ...3,0252 LUNLEPTb ' N 

Sl SVSTFKK E rS!!, T r.™, STRUCTlJRAL DESI0N OF PIPING 
SYSTEMS AND COMPONENTS ...3.0265 

m PRACT1CES eor disaster mitigation 
Subdivision Regulations 
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Land Use and Development 
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PA 7 L |° ZuTE^ QMDRANGLrs° NTARA M ° UNTAIN 
CALIFORNIA ...3.0U, RANGLES AND VICINITY. 


DEVELOPMENT“ PACT I, MODEL PEAm 

AND APPLICATIONS ...6.0173 ESCR IPTION 

PLAN FORMULATION AND EVALUATION IN MU. tm., 
PURPOSE WATER RESOURCE PROJECT PL a E 
FRAMEWORK FOR REGIONAL PLANNING ^REv' 

NORTH RICHMOND - SAN PABLO BAY ARFA STlinv 
CALIFORNIA ...6.0178 hA STUDY . 

RECOMMENDED REGIONAL PLAN FOR SFu;l-oa™ 

AND ST0RM orange E » 

NUTWOOD WATERSHED, ILLINOIS . 6 0199 

VE sur E e, n L e A b N r E aska 0 ^.o 2 P o R 5 EVENT ' ON project mea. 

SYNTHESIZING A PROCEDURE cnn 

urban flood control programs ° om 8 LAT1nc 

THE EFFECTS OF LAND iicp /-uan',-,- 

hydrology of an urban waters A he°d E °o N 24 2 THE 

.6.0252 ENVIR0NMENT AL SIMULATION ' MODEL 
A .LUNO^ EHEN o S 2' V 0 E PLAN TOR STEPHENSON COUNTY. 

*Sf-KS N HYDROLOGY ° E 
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NEV^YORK STAT? ER .0M3 S ° F COLUMB1a COUNTY, 
URBAN RUNOFF ...6.0339 

A RKource G of T oLahoma A rfo related land 

...6.0350 -OKLAHOMA - REGION EIGHT - 1971 

6?3 D 51 RELATED LAND 
MYRTLE BEACH cr ^ -9.0351 
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0012 

2ROSION OF SOILS 15.0012 
,'TAL PLANNING AND GEOLOGY - 
IGS OF THF. SYMPOSIUM ON F.NGINECR- 
OGY IN THE URBAN ENVIRONMENT 


NVIRONMENTAL MAPS FOR LAND-USE 

CALIFORNIA .16.0055 

ERING RESEARCH • CALIFORNIA 16.0056 

■SIGN-I97I - SAN FRANCISCO RAY REGION 
ENT AND RESOURCES PLANNING STUDY 


Lam! Use Practices 

TIC EARTHQUAKE RESPONSE OF SOIL- 
iYSTEMS ...3.0085 

D PROCEDURE FOR EVALUATING SOIL 
ION POTENTIAL ...3.0097 

4NCK STUDY OF RECOVERABLE GROUNO 
0100 

JTAL GEOLOGY OF THE SAN FRANCISCO 
N-CALIFORNIA ...3.0109 

I OF PROBABILITY. STATISTICS AND DF.CI- 
Y IN SOIL ENGINEERING ...3.0137 
ES AND ACTIVE FAULTS ...3.0173 
\ND COUPLED SEISMIC EFFECTS ...3.0228 
'JT OF IMPROVED TECHNIQUES FOR 
•SCRIBED FIRE IN SOUTHERN FORESTS 


OF SMALL WATERSHEDS ...6.0190 

NORTH SECTOR UPPER WALNUT 
I) BUTLER AND CHASE COUNTIES ...6.0195 

WATERSHED PROJECT, SOUTH DAKOTA 


EEK WATERSHED PROJECT. SOUTH 
...6,0197 

NORTH SECTOR UPPER WALNUT 
D BUTLER AND CHASE COUNTIES ...6.0198 

CREEK WATERSHED STRUCTURAL PRO- 
URE, KENTUCKY ...6.0200 
NORTH AND CULP DRAWS WATERSHED, 
COUNTY. TEXAS, AND OTERO COUNTY, 
:0 ... 6.0201 

’ATKRSHED, KANSAS ...6.0202 

DAD-FILL DAM, KANSAS ...6,0203 

HER WATERSHED. NORTH DAKOTA 

H CREEK HYDROLOOIC UNIT PROJECT 
CHEROKEE HILLS RC AND D PROJECT. 
...6.0206 

FOR PLANNING WATER AND LAND 
S ...6.0223 


REDESIGNING FLOOD MANAGEMENT - PROJECT 
AGNES • PHASE I . .6.0334 

SOIL AND WATER CONSERVATION NEEDS INVENTORY. 
COOKE. GRAYSON AND FANNIN COUNTIES. TEXAS 
6.0381 

GEOLOGY OF THE POINT BONITA QUADRANGLE. 
CALIFORNIA 9.0032 

REMOTE SENSING FOR GEOLOGIC HAZARDS AND DIS¬ 
ASTERS. MINE AREA CONSERVATION. SOIL MAPPING 
AND LAND USE PLANNING .9.0035 
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Temperature Mapping 

Gravity Studies 

Gravity Applications 

Gravity Mapping 

Gravity Surveys 

Magnetic Properties 

Acromagnetics 

Magnetic Applications 

Magnetic Field Characteristics 

Magnetic', Surveys 

Seismology 

Acoustics 

Aftershocks 

Body Waves 

Crustal Thickness 

Earth Tides 
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onow composition 
Snow Density 

Snow Mechanical Properties 
Snow Metamorphism 

(Global Communication 

See Electronic Systems 
Communication Systems 

Government 

See Social Sciences 

Government Expenditures 

See Economics 
Income Analysis 

Grain Si/.e and Distribution 

See Soil Science and Mechanics 
Physical Properties 

Granite 

See Igneous Rocks 

Granular 

See Soil Science and Mechanics 
Soil Types 

Graphical 

See Engineering Mechanics 
Analysis 

Grasslands 

Gravinretcrs 

See Geophysics 
Geophysical Instrumentation 

Gravity Dams 

See Hydraulics 
Dams 

Gravity Maps 

See Techniques and Instrumentation 
Maps and Surveys 

Gravity Studies 

See Geophysics 

Groins 

See Hydraulics 

Groundwater 

See Water Types 

Groundwater Movement 

Habitat Studies 

See Ecology 

Hail and Sleet 

See Meteorology 
Meteorological Precipitation 

Halides 

See Minerals 

Harbors 

See Also // draulics 


r.qutpment 

Heat and Thermodynamics 

Heat Transmission 
'Ihertnal Properties 
thermodynamics Relations 

Heat Budget 

See Meteorology 

Heat Flows 

See Geophysics 
Geothermal Properties 

Heat Transmission 

See Heat and thermodynamics 

Helicopters 

See Transportation Engineering 
Transportation Systems 

High-rise 

See Buildings and land 
Development 
Building Classification 

Highway Classification 

See Transportation Engineering 

Highway Emergency 

See Transportation Engineering 

Traffic Engineering 

1 lighway Structures 

See Mechanics of Structures 

Hiking 

See Recreation 
Recreation Activities 

Home Economics 

Family Housing Construction 
Home Management 

Hospital and Medical Facilities 

Hospital Personnel and Staffing 
Hospital Services and Units 
Emergency Service 
Outpatient Clinic 

Hospitals 

See Buildings and Land 
Development 
Building Classification 

Housing 

See Urban Research 

Humidity — Water Vapor 

See Meteorology 

Hurricanes — Tropical Cyclones 

See Meteorology 
Atmosphere Disturbance 

Hydraulic Structures 

See Mechanics of Structure* 


C luumels 
Chines 

Consult Engineering 

Conduits 

Construction 

Culverts 

Dams 

Arch Dams 
Earth Dams 
Gravity Dams 
Rocklill Dams 
Design 
Dikes 
Discharge 
Annual Discharge 
Daily Discharge 
Seasonal Discharge 
Diversion Channels 
Drainage Structure 
Dredging 
Energy Loss 
Erosion Control 

Flow and Discharge Measurement 

flow Characteristics 

flow Types —• Natural Water 

Artesian Flow 

Low Flow 

Open Channel Flow 

Peak Row 

Subsurface Row 

Surface Flow 

Turbulent Flow 

Unsteady How 

Flumes 

Gates 

Groins 

Harbors 

Hydrodynamics 

Jetties 

l.evees 

Linings 

Ijjcks 

Model Studies 

Outfalls 

Outlets 

Revetments 

Riprap 

Sea Walls 

Spillways 

Stilling — Settling Basins 
Tidal Action 
Water Telocity 


See Energy Conversion 
Natural Energy Sources 

Hydrographs 

See Techniques and Instrumentation 
Synthetic Hydrology 

Hjdrology 

Hydrostatic 

See Soil Science and Mechanics 

Pressure 

Hysteresis 

See Engineering Mechanics 

Ice Crystals 
See Meteorology 
Meteorological Condensation 

Ice Jam 

See Glaciology 
Ice Studies 

Ice Studies 

See Glaciology 

Igneous Activity — Volcanism 
See Structural Geology 
Tectonics 

Igneous Rocks 

Andesite 

Basalt 

Crystalline Rocks 
Granite 

Intrusive Rucks 

Lava 

Magma 

Rhyolite 

Tuff 

Volcanic Rocks 

Ignition 

See Fire Research 

Imaging 

See Techniques and Instrumentation' 
Optical Instrumentation 

Impact and Shock 

See Engineering Mechanics 
Forces and Loadings 

Impact of Land Use 
See Buildings and ImmI 
Development 

Land Use and Development 


See Economics 
Income Analysis 

Indexes 

See Publications 

Indigenous Workers 

See Occupations, Populations 

Industrial Engineering 

Industrial Pollution 

See Air Pollution 

Industrial Sector 

See Economics 

Industrial Structures 

See Mechanics of Structures 

Industrial Wastes 

See Waste Water 
Treatment / Disposal 
See Water Quality 
Pollution Sources 

Information Centers 

Information Services 

Information Systems Research 

Communication Theory 
Control Theory 
Control Systems 
Sensitivity Techniques 
Data Reduction and Analysis 
Economic Theory 
Cost Analysis 
Design of Experiments 
Management Science 
Optimization Technique 
Programming 
Systems Analysis 
Mathematical Models 
Development of Models 
Modification of Models 
Prediction Models 
Statistical Models 
Stochastic Models 
Testing of Models 

Infrared Systems 

See Electronic Systems 
Sensing Systems 

Infrared Techniques 

See Techniques and Instrumeniati 
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See Sedimentology 
Sedimentary Deposits 

I.akes 

Land — Sea Breezes 

See Meteorology 
Wind 

(.and and Rock Slides 

See Geomorphology 
Mass Wasting 

Land Forming 

See Techniques ami Instrumentation 

I,and Use 

See Urban Research 

See Water Resources Management 

Land Use and Development 

See Buildings and haul 
Development 
See Economics 

landslides 

See Soil Science and Mechanics 
Lasers — Masers 

See Techniques and Instrumentation 
Remote Sensing 

Lava 

See Igneous Rocks 

ixtw and Water 
l aw Enforcement 
legislation — Zoning 
Legislative Levels 
Federal Government 
International 
Local Government 
State Government 
Water Law 
Water Rights 

Euscqients Right of Way 
Equity 

I,aw and Legal Procedures 

See Social Sciences 

Layered System 

See Soil Science and Mechanics 
Soil Types 

Legislation — Zoning 

See lew and Water 

Legislative Processes 

See Social Sciences 
Government 


See Aeronautics and Aerodynamics 
Aircraft Flights 

Leveling 

See Techniques and Instrumentation 
Surveying Methods 

Lightning 

See Meteorology 

Linear 

See Engineet ing Mechanics 
Mechanical Vibrations 

Linings 

.Sec Hydraulics 

Liquefaction 

See Soil Science and Mechanics 

Lithification 

See Set limet 11 o logy 

Lithology 
Sec Stratigraphy 

Live Load 

See Engineering Mechanics 
Forces and Loadings 

Load Tests 

See Soil Science and Mechanics 
Techniques and Instrumentation 

Local Government 

See law and Water 
Legislative Levels 

Location 

See Transportation Engineering 
Design 

Locks 

See Hydraulics 
Loess 

See Sedimentology 
Sedimentary Deposits 

Long Range Forecasting 

See Futures Research 

Low Cost Mousing 

See Buildings and Ixmd 
Development 
Building Classification 

Low Flow 

See Hydraulics 

Flow Types - Natural Water 

Lumbering 

See Forestry 


See Igneous Rocks 

Magnetic Studies 
See Oceanography 
Geophysical Oceanography 

Magnetic Surveys 
See Geophysics 
Magnetic Properties 

Magnetometers 
See Geophysics 
Geophysical Instrumentation 

Maintenance 
See Buildings and Land 
Development 

See Transportation Engineering 

Management 
See Economics 
Production and Processing 
See Water Resources Management 

Management and Administration 
See Social Sciences 

Management and Planning 
See Solid Waste Management 

Management Science 

See Information Systems Research 

Economic Theory 

Manpower 
See Social Sciences 

Mantle 

See Structural Geology 
Tectonic Features 

Manufacturing 
See Buildings and Land 
Development 
Building Classification 

Maps and Surveys 

See Techniques and Instrumentation 

Marinas 

Marine Biology 
Marine Animals 
Marine Plants 

Marine Geology 
See Oceanography 

Marine Navigation Systems 
See Electronic Systems 

Marine Pollution 

See Oceanography 


Mass wasting 
See Geomorphology 

Mathematical Analysis 

See Techniques and Instrumentation 

Mathematical Models 

See Information Systems Research 
See Techniques and Instrumentation 
Model Studies 

Measurements and Measuring 

See Techniques and Instrumentation 

Measuring Devices 

See Techniques and Instrumentation 

Measurements and Measuring 

Mechanical Power and Equipment 

Control Devices 
Energy Dissipators 
Valves 

Fluid Devices 

Heat and Cooling Devices 

Nuclear Power 

Power Plants 

Pumps 

Mechanical Properties 

See Soil Science and Mechanics 

Mechanical Shock 

See Engineering Mechanics 
Stresses 

Mechanical Vibrations 

See Engineering Mechanics 

Mechanics of Structures 

Bars 

Beams 

Cantilevers 

Columns 

Composite Structures 
Concrete Structures 
Mass 

Reinforced 

Frames 

Geometric Configuration 

Circular 

Cylindrical 

Highway Structures 

Hydraulic Structures 

industrial Structures 

Joints 

Model Studies 

Panels 

Plates 


Structural Testing 
Support Structures 
Trusses 

Wood Structures 
Medical Services 

Mesometeorology 
See Meteorology 

Metallic Ores 

See Economic Geology 

Molninorphic Rocks 

Meteoric Water 

See Water Types 

Meteorology 

Adveciion 
Air Mass- 

Air Patterns and Circulation 
Air Pressure — Density 
Air Temperature 
Air Turbulence 
A tmosphere Disturbance 
Cyclones - Anticyclones 
Fronts 

Hurricanes - Tropical Cyclone 

Monsoons 

Severe Storms 

Storms and Squalls 

Thunderstorms 

Tornadoes - - Waterspouts 

Atmospheric Energy 

Atmospheric Radiation 

Boundary Ijjyer Studies 

Climatology 

Applied Climatology 

Climatography 

Physical Climatology 

Clouds 

Cloud Ceiling 
Cloud Classification 
Cloud Cover 

Cloud Motions — Movement 

Cloud Patterns 

Cloud Physics 

Cloud Structure 

Convection 

Drought 

Eire Weather 

Forecasting 

Gravity Waves 

Heat Budget 
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Metropolitan Areas 
Microbiology 

See Soil Science and Mechanics 

Micromctcorology 

See Meteorology 

Microseismology 

See Geophysics 
Seismology 

Microseisms — Background Noise 

See Geophysics 
Seismology 

Microwave Radiation 

See Techniques and Instrumentation 
Remote Sensing 

Microwave Techniques 

See Electronic Systems 

Military Personnel 

See Occupations, Populations 

Mine Engineering 

See Economic Geology 
Mining Studies 

M iucrulogical Composition 

See Sedimento/ogy 
Sediment Properties 

Minerals 

Clay Minerals 
Halides 

Mining 

See Buildings and Lind 
Development 
Building Classification 

Mining Activities 

Sec Water Quality 
Pollution Sources 

Mining Studies 

See Economic Geology 

Mobile Homes 

See Buildings and ixmd 
Development 
Building Classification 

Mobility 

See Social Sciences 

Model Cities 

Model Studies 

See Hydraulics 

See Mechanics of Structures 

See Meteorology 


Models 

See Buildings and Ixmd 
Development 

See Transportation Engineering 
Basie Studies 

Moments 

See Engineering Mechanics 

Monitoring 

See Tvchnitjuesand Instrumentation 

Monographs 

See Publications 

Monsoons 

See Meteorology 
Atmosphere Disturbance 

Mountains 

Mud Plow — Shoctwash 

See Geomorphology 
Mass Wasting 

Multiple Purpose Projects 

See Water Resources Management 

Multiple Purpose Reservoirs 

See Reservoirs and Impoundments 

National and Civil Defense 

Civil Defense 
Nuclear Warfare 

National Income 

See Economics 
Income Analysis 

Natural Energy Sources 

See Energy Conversion 

Natural Gas 

See Economic Geology 
Non-mctallic Deposits 

Navigation 

See Oceanography 
Ocean Engineering Studies 

Niches 

See Ecology 

Non-elastic Sediments 

See Sedimemology 
Sedimentary Rocks 

Non-mctallic Deposits 

See Economic Geology 
Nuclear Blast Effects 
See Geophysics 
Seismology 
See Meteorology 
Weather Modification 
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Ocean Sediments 
See Ot eanography 
Marine Geology 

Ocean Subsurface Environment 
Ocean Surface Environment 

Oceanographic Instrumentation 
See Oceanography 

Oceanographic Techniques 
See Oceanography 

Oceanography 

Air Sea Boundary Studies 
Heal and Radiation Transfer 
Particle Gas Transfer 
Wind - Water Interaction 
Biological Oceanography 
Geophysical Oceanography 
Heat How Measurements 
Magnetic Studies 
Seismic Studies 
Marine Geology 
Bottom Topography 
Continental Shelves 
Continental Slopes 
Ocean Sediments 
Stratigraphy 
Sub-bottom Structure 
Submarine Canyons 
Submarine Faults 
Turbidity Currents 
Marine Pollution 
Ocean Dumping 
Petroleum Wastes • Spillage 
Ocean engineering Studies 
Navigation 
Shoreline Structures 
Ocean Meteorological Studies 
Ocean Mining 

Oceanographic instrumentation 
Bathythermographs 
Bottom Sampling Devices 
Buoys 

Deep Submersibles 
Physical Instruments 
Platforms 
Sonar 

Water Motion Recorders 
Oceanographic Techniques 
Bathymetry 

Ocean Coring and Dredging 
Profiles 

Sea Water Sampling 
Ships and Cruises 
Tracers 
Offshore OH 
Sea Wntp ■ n » .. 


.->ea water Analysis 

Sea Water Motion 

Ocean Circulation 

Ocean Currents 

Ocean Energy 

Ocean Hydrodynamics 

Ocean Mixing 

Sea Level Variations 

Storm Surge 

Tides 

Tsunamis 

Turbulence 

Waves 

Sea IVater Properties 
Depth 

Thermal Propci ties 

Offshore Oil 
See Oceanography 

Oil 

See Economic (ieologv 
Non-metallic Deposits 

Oil and Natural Gas Reservoirs 

See Hconomir Geology 

Open Chanticl Flow 

.Vtr Hydraulics 

Plow Types Natural Water 

Optical Instrumentation 

See Techniques and Instrumentation 

Optical Instruments 

See Meteorology 

I eehniijiies and Itistiinncntntioii 

Optimization ami Feasibility 

See Heonotnies 
Production and Processing 
Optimization Technique 
See Information Systems Research 
Economic Theory 

Organic 

Sec Water Quality 
Water Properties 

Organic Compounds 

See Air Pollution 
lypes of Pollutants 

Organization Studies 
See Social Sciences 

Orographic Effects 
See Meteorology 
Wind 
Outfalls 

See fluid Dynamics 
See Hydraulics 
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Petrography 

See Techniques and instrumentation 

Petroleum Wastes 

See Water Quality 
Pollution Sources 

Petroleum Wastes — Spillage 

See Oceanography 
Marine Pollution 

Photographic Instruments 

See Techniques and Instrumentation 
Optical Instrumentation 

Photography 

See Meteorology 
Techniques and Instrumentation 

Physical Climatology 

See Meteorology 
Climatology 

Physical Models 

See Techniques and instrumentation 
Model Studies 

Physical Properties 

See Sod Science and Mechanics 

Physicians 

See Occupations, Populations 

Physiographic History 

See Stratigraphy 
Geologic History 

Physiography 

See Geomorphology 

Physiology, Plant Chemistry 

See Forestry 
Silviculture 

Piezometers 

See Soil Science and Mechanics 
Techniques and Instrumentation 
Piczomctry 

See Techniques and Instrumentation 

Pillow Lava 

See Voieanics 

Pipelines 

See Transportation Engineering 
Transportation Systems 

Piping Systems 
See Buildings and Land 
Development 

Components and Equipment 


See Water Resources Management 

Plant Pollutants 

.SVe Water Quality 
Pollution Sources 

Plastic 

See Engineering Mechanics 

Analysis 

Strain 

(Mate or Block Tectonics 

See Structural Geology 
Tectonics 

Plates 

Sec Mechanics of Structures 
Platforms 
See Oceanography 
Oceanographic Instrumentation 

Plumes 

See Fluid Dynamics 

Police 

See Occupations, Populations 

Policy Making 

See Social Sciences 
Government 

Pollutant Identification 

See Water Quality 

Pollution Abatement 

See I Voter Quality 
Water Quality Control 

Pollution Effects 

.SVc Water Quality 

Pollution Sources 

.SVc Water Quality 

Population Distribution 

See Ecology 

Population Dynamics 

See Ecology 

Pore Water 

See Soil Science and Mechanics 
Pressure 

Porosity 

See Sedimentology 
Sediment Properties 

Ports and Harbors 

See Transportation Engineering 
Terminals 
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Power Plants 

See Mechanical Power and 
Equipment 

Power Reservoirs 

See Reservoirs and Impoundments 

Pro-imp nundment Sites 

Precipitation 

See Meteorology 
Meteorological Precipitation 

Prediction Models 

See Information Systems Research 
Mathematical Models 

Prefabricated Structures 

See Mechanics of Structures 

Pressure 

See Soil Science and Mechanics 
See Techniques and Instrumentation 
Measurements and Measuring 

Primary Waves 
See Geophysics 
Seismology 

Production and Processing 

See Economics 

Profiles 

See Oceanography 
Oceanographic Techniques 

Programming 

See Information Systems Research 
Economic Theory 

Project Post-evaluation 

See Water Resources Management 

Projections and Estimations 
See Water Resources Management 

Projections and Forecasts 
See Economics 

Public Health 

Community Health Services 
Administration and Planning 
Community Mental Health Center 
Emergency Non-hospital Service 
Information and Referral Service 
Personnel 
Regional Centers 
Epidemiology of Disease 

Public Income Planning 

See Economics 
Income Analysis 


.sec j<esi’t votes ana impoundments 

Public Works 
See Urban Research 

Publications 

Bibliography 

Catalogs, Tables, Compilations 

Handbooks 

indexes 

Monographs 

Periodicals, Journals 

Pulp, Paper, and l.ogging 
Pumping 

See Techniques and Instrumentation 
Pumps 

See Mechanical Power and 
Equipment 

Q Waves 

Sec Geophysics 

Seismology 

Quality Control 

See Transportation Engineering 
Hadnr 

See Meteorology 
Techniques and Instrumentation 
See Techniques and Instrumentation 
Remote Sensing 

Radiation Emission 

See Soil Science and Mechanics 

Physical Properties 

Radio Communication 

See Electronic Systems 
Communication Systems 

Radio Detection Systems 

See Electronic Systems 
Sensing Systems 

Radioactive Fallout 
See Water Quality 
Pollution Sources 

Radioactive Waste 

Radioactivity 
See Air Pollution 
Types of Pollutants 

Radiosondes — Rawinsondcs 
See Meteorology 
Techniques and Instrumentation 
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Random 

See Engineering Mechanics 
forces and l.oadings 

Rale of Deposition 

See Sedimentoiogy 
Sedimentary Deposits 

Reactor Safety 
See Nuclear Reactors 

Reactor Siting 

See Nuclear Reactors 

Real Estate Sector 

See Economics 

Reconnaissance Maps 
See Techniques and Insirumei 
Maps and Surveys 

Reconnaissance Surveying 

Sec Techniques and Instrutnet 
Surveying Methods 

Recovery — Production 

See Economic Geology 
Oil and Natural Gas Reserve 

Recreation 

Access to Recreation 
Damage losses 
Demand and Use 
lows and Regulations 
Parks 

Recreation A divines 

Bicycling 

Boating 

Camping 

Fishing 

Hiking 

'louring 

Recreation Facilities 
Safety 

Recreational 

See Buildings and Land 
Development 
Building Classification 

Regional Centers 

See Public Health 
Community Health Services 

Regional Economics 

See Economics 
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off u\(tiauiics 

Rhyolite 

See Igneous Rocks 

Rifts 

See Structural Geology 
Faults 

Rime 

See Meteorology 
Meteorological Condensation 

Riparian Land 
Riprap 

See Hydraulics 

Risk and Kntreprcncur Decisions 

See Economics 
Production and Processing 

River Basins 
Road Obstacles 

See Transportation Engineering 
Traffic lingincering 

Roadway 

See Transportation Engineering 

Rock Mechanics 
.Sec Structural Geology 

Rockfrll Dams 

See Hydraulics 
Dams 

Roofs 

See Buildings and Utnd 
Development 

Components and Equipment 

Rural Areas 

Safety 

See Buildings and Land 
Development 
See Recreation 

See Transportation Engineering 
Traffic lingincering 

Safety Lnginccring 

Saline Water Intrusion 

See Water Quality 
Pollution Sources 

Salinity 

See Oceanography 
Sea Water Chemistry 
See Water Quality 
Water Properties 


oif mimtn xjcuiugy 

Tectonic Features 
Salt Marshes 
Sampling 

See Techniques and 
instrumentation 

Sand 

See Soil Science and Mechanics 
Soil Types 

Sands and Gravels 

See Economic Geology 
Non-metallie Deposits 

Sanitary Landfills 

See Water Quality 
Pollution Sources 

Satellite Communication 

See Electronic Systems 
Communication Systems 

Satellites 

See Meteorology 
Techniques and Instrumentation 
See Techniques and Instrumentation 
Remote Sensing 

Saturated 

See Soil Science and Mechanics 
Soil Types 

Scarps 

See Structural Geology 
Sea Cliffs 

See Geomorphology 
Shoreline Gcomorphology 

Sea Floor Spreading 

See Structural Geology 
Tectonics 

Sea Level Variations 
See Oceanography 
Sea Water Motion 

Sea Wails 
See Hydraulics 

Sea Water Analysis 
See Oceanography 
Sea Water Chemistry 

Sea Water Motion 
See Oceanography 

Seasonal Discharge 
See Hydraulics 
Discharge 
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Sediment Properties 
.Sit 

Sedimentary History 
AVr Stratigraphy 
Geologic History 

Sedimentary Rocks 
.Sit’ A edunenudogv 

Sedimentolog) 

Duigcnats 
/ ithdication 
Sediment Deposition 
Sediment Properties 
Interstitial Water 
Mineralogical Composition 
Permeability 
Porosity 
Sediment Si/e 

Sediment Provenance Studies 
Sediment Transport 
Transport Agents 
Transport Effects 
Transport Methods 
Sedimentary Deposits 
Alluvial Deposits 
I-ake Deposits 
loess 

Overburden 
Rale of Deposition 
Sediment Thickness 
Unconsolidated Deposits 
Sedimentary Rocks 
Glacial Clastics 
Non-elastic Sediments 
Tcctogenic Clastics 
Water Deposited Clastics 
Sediments 
See Water Quality 
Pollution Sources 
Seepage 

See Also Soil Science and Mechanics 
Seiches 

Seismic Applications 

See Geophysics 
Seismology 

Seismic Energy 
See Geophysics 
Seismology 

Seismic Mapping 
See Geophysics 
Seismology 
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Seismology 

Seismic Reflection 
Ace Geophysics 
Seismology 

Seismic Stations and Networks 
See Geophysics 
Seismology 

Seismic Strain 
See Geophysics 
Seismology 

Seismic Stress 
See Geophysics 
Seismology- 

Seismic Studies 
See Oceanography 
Geophysical Oceanography- 

Seismic Surveys 
See Geophysics 
Seismology 

Seismic Tiltmeters 
See Geophysics 
Geophysical Instrumentation 

Seismic Travel Time 
See Geophysics 
Seismology 

Seismic Wave Amplitude 
See Geophysics 
Seismology 

Seismic Wave Frequency 
See Geophysics 
Seismology 

Seismic Wave Magnitude 
See Geophysics 
Seismology 

Seismic Wave Propagation 
See Geophysics 
Seismology 

Seismic Wave Velocity 
•Sh* Geophysics 
Seismology 

Seismographs 
See Geophysics 
Geophysical Instrumentation 
Seismology 
See Geophysics 


Sensing Systems 

See Electronic Systems 

Sensitivity Techniques 

See Information Systems Roseate 
Control Theory 

Septic Tanks 

See Waste Water 
Treatment/Disposal 
Sewage System 

Settlement 

See Soil Science and Mechanics 
Severe Storms 
See Meteorology 
Atmosphere Disturbance 
Sewage 

See Water Quality 
Pollution Sources 

Sewage System 
See Waste Water 
Treatment / Disposal 

Shale 

See Soil Science and Mechanics 
Soil Types 

Shapes 

See Gcomorphoiogv 
Watershed Morphology 

Shear 

See higineering Mechanics 
Strain 

Shear Strength 

See Soil Science and Mechanics 
Mechanical Properties 
Sec Structural Geology 
Rock Mechanics 

Shells 

See Mechanics of Structures 

Ships and Cruises 

•Sc? Oceanography 
Oceanographic T echniques 

Shoals 

Shock Waves 
See Acoustics 

Shoreline Geoinorphology 
See Geomorphology 
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Snowslidcs 

See Gcomorphoiogy 

Mass Wasting 


Social Aspects 

See Water Resources Management 

Social Environment 

See Urban Research 

Social Sciences 
Community Studies 
Criminology 
Demography 
Government 

Intergovernmental Relations 

Legislative Processes 

Policy Making 

iutw and i.egai Procedures 

Ix’isurc and Recreation 

Management and Administration 

Manpower 

Medical 

Mobility 

Organization Studies 

Religion 

Social Structure 
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Social Strticttire 

.See Social Sciences 

Social Workers 

.See Occupations, Populations 

Soil Cement 

.See Soil Science and Mechanics 
Soil Types 

Soil Dynamics 

.See Soil Science and Mechanics 

Soil (.caching 
Soil Maps 

. 9 ee Techniques and Instrumentation 
Maps and Surveys 

Soil Pollution 

•See Soil Science and Mechanics 

Soil Science and Mechanics 
Backfills 

Bearing Capacity 
Buried Structures 
Chemical Properties 
Conservation 
Cover Crops 
Drainage 
Barth Structures 


Slopes 

Brosion and Erosion Control 

Foundations 

Landslides 

Liquefaction 

Mechanical Properties 

Cohesion 

Compressive Strength 

Creep and Rheology 

Deformation 

Plasticity 

Shear Strength 

Microbiology 

Nutrients/ Fertilizers 

Physical Properties 

Density 

Frost Heaving 

Grain Shape 

Grain Size and Distribution 

Permeability 

Radiation emission 

Swelling — Shrinking 

Temperature 

Void Ratio and Porosity 

Water Content 

Pressure 

Hydrostatic 

Pore Water 

Uplift 

Seepage 

Settlement 

Soil Dynamics 

Soil Pollution 

Soil Surveys 

Soil Types 

Aggregate- 

Clay 

Cohesive 

Consolidated 

Disturbed — Undisturbed 

Expansive 

Glacial 

Granular 

Layered System 

Permafrost —- Frozen Soils 

Sand 

Saturated 

Shale 

Silt 

Soil Cement 

Soil-Structure Interaction 
Stability Analysis 
Stresses 
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Load Tests 
Model Studies 
Penetrometer 
Permeability 
Piezometers 
Stabilization 
Triaxial Test 
Vane Test 
Water Content Test 

Soil Surveys 

See Soil Science and Mechanics 
Soil Types 

See Sod Science and Mechanics 

Soil-Structure Interaction 

See Soil Science and Mechanics 

Solar Energy 

See Biergy Conversion 
Natural Energy Somccs 

Solid Waste Management 
Disposal 

En vhonmental Impact 
Management and Planning 
M'itwe Type 

Sonar 

See Oceanography 
Oceanographic Instrumentation 

Space Communication 
Sec Electronic Systems 
Communication Systems 

Spectral Reflectance 

See Ttechniques and Instrumentation 
Remote Sensing 

Spillways 

See Hydraulics 

Stability 

See Engineering Mechanics 

Stability Analysis 

See Sod Science and Mechanics 

Stabilization 

See Soil Science and Mechanics 
Techniques and Instrumentation 

Standards and Criteria 

See Transportation Engineering 

Design 

State — Local Governments 

See Water Resources Management 


Forces and Loadings 

Statistical Models 

See Information Systems Research 

Mathematical Models 

Steel Structures 

See Mechanics oj Structures 

Stiffness and Flex 

Sec Engineering Mechanics 
Mechanical Vibrations 

Stilling — Settling Basins 

See Hydraulics 

Stochastic Models 

See Information Systems Research 

Mathematical Models 

Storage and Retention 
See Waste Water 
Treatment j Disposal 
Sewage System 

Storm Modification 

See Meteorology 
Weather Modification 

Storm Runoff 

See Water Runoff 

Storm Sewers 
See Waste Water 
Treatment / Disposal 
Sewage System 

Storm Surge 
See Oceanography 
Sea Water Motion 

Storms and Squalls 

See Meteorology 
Atmosphere Disturbance 

Strain 

Sec Engineering Mechanics 

Strain Gauges 

See Engineering Mechanics 

Analysis 

See Geophysics 

Geophysical Instrumentation 

Stratigraphy 

See Also Oceanography 
Marine Geology 
Correlation 
Formation 
Geologic History 


Local Stratigraphy 
Stratigraphic Facies 
Stratigraphic Sequence 
Subsurface Stratigraphy 
I'o/canic Stratigraphy 

Stream Banks 

Stream Control Factors 

See Geornorphology 
Streams 

Stream Gradient 

See Geornorphology 
Streams 

Stream Scour 

Stream Sediment Yield 

Streams 

See Also Geornorphology 

Strength 

See Engineering Mechanics 

Stress — Behavioral Aspects 
Disaster 

Isolation , Social and Percepttta 
Stresses 

See Engineering Mechanics 
Sec Soil Science and Mechanic. 

Structural 

See liui/dings and haul 
Development 
Design 

See Transportation Engineering 
Design 

Structural Analysis 

See Mechanics of Structures 

See Structural Geology 

Structural Design 

See Mechanics of Structures 

Structural Geology 
Fault Complexes 
Faults 
Rifts 

Thrust Faults 
Transform Faults 
Folds 

Joints — Fractures 
Rock Mechanics 
Compressive Strength 
Deformation -- Fracture 
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Suburban Areas 

Sunshine 

See Meteorology 

Supersonic Flight 

See Aeronautics and Aerodynamics 
Aircraft Flights 

Support Structures 

See Mechanics of Structures 

Surface Flow 

See Hydraulics 

Flow Types -- Natural Water 

Surface Water 

Sec Water Types 

Surface Waves 

See Geophysics 
Seismology 

Surveying 

See Transportation Engineering 
Basic Studies 

Surveying Methods 

See Techniques and Instrumentation 

Swjunps — Marshes 

Swelling — Shrinking 

See Soil Science and Mechanics 
Physical Properties 

Synoptic Weather Observations 

See Meteorology 

Synthetic Hydrology 

See Techniques and instrumentation 

Systems Analysis 

See Information Systems Research 
Economic Theory 

See Techniques and instrumentation 

'Fa lus — Scree 

See Geomorphology 
Mass Wasting 

Taxes 

See Economics 
Income Analysis 

Technique Development 

See Techniques and instrumentation 

Techniques and Instrumentation 

See Also Meteorology 
See Also Soil Science and Mechanics 
Biological Oxygen Demand Test 
Borehole Digging 


Data Analysis 

Drilling 

Field Studies 

Flume Studies 

Forecasting — Prediction 

Gaging 

Water Level Recorders 
Water Motion Recorders 
Water Volume Recorders 
Geochronology 
Geophysical Analysis 
Heavy Mineral Analysis 
In Situ Techniques 
Infrared Techniques 
Ddioratory Analysis 
Ixmd Forming 
Bench Leveling 
Slope Stabilization 
l.ysimeters 
Maps and Surveys 
Charts 

Geologic Maps 
Geologic Sections 
Gravity Maps 
Mine Maps 
Reconnaissance Maps 
Soil Maps 

Structure Contour Maps 
Topographic Maps 
Mathematical Analysis 
Measurements and Measuring 
Acceleration 
Mass 

Measuring Devices 
Pressure 
Vibration 
Model Studies 
Computer Models 
Mathematical Models 
Physical Models 
Monitoring 

Nuclear Moisture Meters 
Observation Wells 
Optical Instrumentation 
Imaging 

Photographic Instruments 

Pesticide Application 

Petrography 

Piezometry 

Pumping 

Remote Sensing 

Aircraft 
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Stratigraphy 
)log)c History 
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Structrual Geology 
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Electronic Systems 
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•metry 

Electronic Systems 
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Techniques and Instrumentation 
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Geophysics 
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jric Currents 

Geophysics 
trical Properties 
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See Soil Science and Mechanics 
Physical Properties 
Sec Water Quality 
Water Properties 

Temperature Instruments 

See Meteorology 
Techniques and Instrumentation 

Temperature Mapping 

See Geophysics 
Geothermal Properties 

Tensile 

See Engineering Mechanics 
Stresses 

Terminals 

See Transportation Engineering 

Terraces — Benches 
See Geomorphology 
Streams 

Terrain Influences 
See Air Pollution 
Meteorological Aspects 

Testing 

See Buildings and land 
Development 

Testing Tacilitics 

See Electronic Systems 

Testing of Models 

See Information Systems Research 

Mathematical Models 

Thermal 

See Engineering Mechanics 
Stresses 

Thermal features 

See Geomorphology 
Groundwater Features 

Thermal Pollution 

See Water Quality 
Pollution Sources 

Thermal Properties 

See Heat and 77 icrmodynamics 

See Oceanography 

Sea Water Properties 

Thermal Waters 

See Economic Geology 
Nbn-melnllic Deposits 

Thermodynamic Relations 
See Heat and 'thermodynamics 

Thermodynamics 


See Structural Geology 
Faults 

Thunderstorms 

Sec Meteorology 
Atmosphere Disturbance 

Tidal Action 

See Hydraulics 

Tides 

See Also Oceanography 
Sea Water Motion 

Topographic Maps 

See Techniques and Instrumentation 
Maps and Surveys 

Topography 

See Geomorphology 
Physiography 

Tornadoes — Waterspouts 

See Meteorology 
Atmosphere Disturbance 
louring 
See Recreation 
Recreation Activities 

Towers 

See Meteorology 
Techniques and Instrumentation 

Trace Element Analysis 

See Geochemistry 

Tracer Methods 

See Meteorology 

leehniques and Instrumentation 

See Techniques and Instrumentation 

Tracers 

See Oceanography 
Oceanographic Techniques 

Traffic Control 

See Transportation Engineering 
Traffic Engineering 

Traffic Engineering 

See Transportation Engineering 

Transform Faults 

See Structural Geology 
Faults 

Transport Agents 

See Sedimentology 
Sediment Transport 

Transport Effects 

See Sedimentology 
Sediment Transport 

Transport Methods 
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See Soil Science and Mechanics 
Techniques and Instrumentation 

Trilateration 

See Techniques and Instrumentation 
Surveying Methods 

Tropical 

See Climates 

Trusses 

.Sec Mechanics of Structures 

Tsunamis 

See Oceanography 

Sea Water Motion 

Tuff 

See Igneous Rocks 

Tundra 

Turbidity 

See Water Quality 
Water Properties 

Turbidity Currents 

See Oceanography 
Marine Geology 

Turbulence 

See Oceanography 
Sea Water Motion 

Turbulent Flow 

See Hydraulics 

Flow Types — Natural Water 

Unconsolidated Aquifers 

See Aquifers 

Unconsolidated Deposits 

See Seditnentology 
Sedimentary Deposits 

Under-water 

See Buildings and Land 
Development 
Construction 

Underground Waste Disposal 
See Water Quality 
Pollution Sources 

Unsteady Flow 

See Hydraulics 

Flow Types — Natural Water 
Uplift 

See Soil Science and Mechanics 
Pressures 

Urban 

See Transportation Engineering 
Highway Classification 


See Urban Research 

Urban Industry 

See Urban Research 

Urban Planning 

See Urban Research 

Urban Renewal 

See Urban Research 

Urban Research 

Housing 

Housing Demand 
Housing Location 
Housing Rehabilitation 
Housing Types 
Land Use 
Public Works 
Social titvironment 
Urban Government 
Urban Industry 
Urban Planning 
Urban Renewal 
Urban Services 
Urban Transportation 
Urbanization 

Urban Runoff 

See Water Runoff 

Urban Services 

See Urban Research 

Urban Transportation 

See Urban Research 

Urbanization 

See Urban Research 

User Surveys 

See Water Resources Management 

Utilities 

See Buildings and Land 
Development 
Building Classification 

Valleys — Canyons 

See Geomorphology 
Streams 

Valves 

See Mechanical Power and 
Equipment 
Control Devices 

Vane Test 

See Soil Science and Mechanics 
Techniques and Instrumentation 

Vibration 

See Techniques and Instrumentation 


Physical Properties 

Volcanic Eruptions 
See Volcanics 

Volcanic Rocks 
See Igneous Rocks 

Volcanic Stratigraphy 
See Stratigraphy 

Volcanics 
Pillow Lava 
Volcanic Eruptions 
Volcanoes 

Volcanoes 
See Geochemistry 
See Structural Geology 
Tectonic Features 
See Volcanics 

Vorticity 

See Meteorology 

Walls 

See Buildings and Land 
Development 

Components and Equipment 
Warehouses 

See Transportation Engineering 
Terminals 

Warning Systems 

Sec Also Electronic Systems 

Washout — Scavenging 
See Air Pollution 
Meteorological Aspects 

Waste Type 

See Solid Waste Management 

Waste Water Treatment/Disposal 

Domestic Wastes 
Industrial Wastes 
Sewage System 
Combined Sewers 
Design and Location 
Regional Systems 
Septic Tanks 
Sewage Treatment 
Storage and Retention 
Storm Sewers 
Waste Water Disposal 
Waste Water Treatment 

Water Allocation 
See Water Supply 

Water Budget 

See Water Supply 

Water Circulation 


Physical Properties 

Water Content Test 

See Soil Science and Mechanics 
Techniques and Instrumentation 

Water Currents 
Water Cycle 
Water Demand 

See Water Resources Management 

Water Deposited Clashes 
See Sedimcntology 
Sedimentary Rocks 

Water Drawdown 
Water Infiltration 

Water Law 

See Ijow and Water 

Water Level Fluctuation 

Water Level Recorders 

See Techniques and Instrumentation 

Gaging 

W'ater Loss 

See Water Supply 

Water Motion Recorders 

See Oceanography 
Oceanographic Instrumentation 
See Technique sand Instrumentation 
Gaging 

Water Properties 
See Water Quality 

Water Quality 

Path of Pollutants 
Pollutant Identification 
Pollution Effects 
Pollution Sources 
Agricultural Chemicals 
Effluents — Waste Water 
Forest Debris 
Industrial Wastes 
Mining Activities 
Natural Sources 
Nutrients 
Organic Matter 
Petroleum Wastes 
Plant Pollutants 
Radioactive Fallout 
Saline Water Intrusion 
Sanitary Landfills 
Sediments 
Sewage 

Thermal Pollution 
Underground Waste Disposal 
Potabl W or 


Chemical 

Color 

Depth 

Electrical 

Ions and Gases in Water 

Mineral Content 

Organic 

Physical 

Salinity 

Temperature 

Turbidity 

Water Quality Control 
Baseline Studies 
Desalination 
Filtration 

Pollution Abatement 
Water Standards 

Water Quantity Studies 

See Water Supply 

Water Resources Development 

See Resources Management 

Water Resources Economics 
See Economics 

Water Resources Management 

Administrative Organizations 
Alternative Planning 
Control and Protection 
Federal Government 
Flood Control Planning 
Land Use 
Management 

Multiple Purpose Projects 
Ron-structural Alternatives 
Planning 

Project Post-evaluation 

Projections and Estimations 

Social Aspects 

State — Ixtcal Governments 

User Surveys 

Water Demand 

Water Resources Development 

Water Reuse 

See Water Supply 

Water Rights 

See Law and Water 

Water Runoff 

Agricultural Runoff 
Snowmelt Runoff 
Storm Runoff 
Urban Runoff 

Water Shortage 
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waging 

Water Wells 

Water Yield 

See Water Supply 

Water Quantity Studies 

Watershed Morphology 

'See Geomorphology 

Watersheds 

Agricultural Watersheds 
Forest Watersheds 
Small Watersheds 

Wave Action 

See Hydraulics 

Wave Attenuation 

See Geophysics 
Seismology 

Wave Dispersion 

See Geophysics 
Seismology 

Wave Propagation Media 

See Geophysics 
Seismology 

Waves 

See Also Oceanography 
Sec Water Motion 

Weather 

See Transportation Engineering 
Basic Studies 

Weather Charts, Maps 

See Meteorology 

Weather Communication 

See Electronic Systems 
Communication Systems 

Weather Influences 

See Air Pollution 
Meteorological Aspects 
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See Geomorphology 

Weirs 

See Hydraulics 

Welfare F-eonomics 
See Economics 

Wetlands 
Wild Kivcrs 
Wilderness Areas 
Wind 

See Engineering Mechanics 
Forces and Loadings 
See Meteorology 

Wind — Water Interaction 

See Oceanography 

Air — Sea Boundary Studies 

Wind Direction 

See Meteorology 
Wind 

Wind Meters 

See Meteorology 
Techniques and instrumentation 

Wind Profiles 
See Meteorology 
Wind 

Wind Shear 

See Meteorology 
Wind 

Wind Velocity 

See Meteorology 
Wind 

Wood Structures 

See Mechanics of Structures 

Zoning 

See Buildings and Land 
Development 

Land Use and Development 
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Accidents 


Acrim rnoiograpny 


■ Also Transportation Engineering 
Traffic Engineering 

VELOPMENT OF TRAINING PROGRAM FOR EMEU- 
iF-NCY MEDICAL SERVICE PROGRAM ADMtNISTRA- 
ION ...t6.0003 

ORDINATED ACCIDENT RESCUE ENDEAVOR, STATE 
)F MISSISSIPPI (PROJECT CARE-SOM) • VOLUME I • 
)PERATlON STRUCTURE AND PROCEDURES .16.0013 

NSOLIDATED SYSTEMS OF EMERGENCY SERVICES - 
IEBRASKA (PROJECT 20/20) ...16.0014 

Acoustics 

■ Also Geophysics 
Seismology 

Acoustic Emission 

OUSTIC EMISSION AND RELATED PROPERTIES OF 
NOW APPLIED TO THE DETERMINATION OF SLAP 
kVALANCHE INITIATION II042-EN .1.0004 

W PACK STABILITY INDICES RELATIVE TO THE 
:LlMAX AVALANCHE ...1.0013 

Shock Wavcs 

CTER YIELD IMPROVEMENT AND AVALANCHE 
IAZARD PREDICTION IN ALPINE AREAS OF THE 
(OCKY MOUNTAINS .1.0011 


Administration & Planning 

• Public Health 
Community Health Services 

Administration and Management 

• Transportation Engineering 

Administrative Organizations 

; Water Resources Management 


See Techniques and Instrumentation 
Surveying Methods 

Aeromagnetics 

See Geophysics 

Magnetic Properties 

Aeronautics and Aerodynamics 

Aircraft Fi.leans 
Level Plight 

WATER YIELD IMPROVEMENT AND AVALANCHE 
HAZARD PREDICTION IN ALPINE AREAS OF THE 
ROCKY MOUNTAINS ... 1.0011 

Supersonic Plight 

WATER YIELD IMPROVEMENT AND AVALANCHE 
HAZARD PREDICTION IN ALPINE AREAS OF TltL 
ROCKY MOUNTAINS ..l.OOtl 

Aviation Sait.ty- Survival 

SEARCH AND RESCUE COMMUNICATION-GLOBAL 
RESCUE ALARM NET (GRAN) ..16.0010 

Rescue Oi’frations 

SEARCH AND RESCUE COMMUNICATION-GLOBAL 
RESCUE ALARM NET (GRAN) ...16.0010 

THE ROLE OF HELICOPTERS IN EMERGENCY MEDICAL 
CARE SYSTEMS ...16.0024 

Aerosols 

See Air Pollution 

Types of Pollutants 

Aftershocks 

See Geophysics 
Seismology 
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Seomorphology 

Streams 


See Water Runoff 


Aggregate 


Agronomy 


Soil Science and Mechanics 
Soil Type v 

Agricultural Chemicals 


FOREST FIRE BEHAVIOR • CALIFORNIA ...S.OUlX* 

EFFECT OF PRESCRIBED BURNING ON WAIT** ^ 11 * 

AN!) QUALITY FROM BRUSH INFESTED I ^ 1 
TEXAS ...5.0022 

SOYBEAN PHYSIOLOGY AND MANAGEMENT I 


Voter Quality Air . Sea Boundary Studies 

‘‘olhttion Sources 


Agricultural Costs 

'economics 
,'ost Analysis 

Agricultural Economics 

'•Economics 


Agricultural Engineering 

ROL AND USE OF I IRF PARTICULARLY IN WIL¬ 
DNESS. PARK. AND OTHER RECREATIONAL AREAS 
.0020 

SURVEILLANCE SYSTEMS FOR THE DETECTION 
ID MAPPING OF FIRES ..5.0046 

ORATORY STUDIES OF CONSERVATION AND 
AINAGE STRUCTURES ...6,0085 

:H RIVER WATERSHED PROJECT - TENNESSEE 
.0368 

ILIZATION OE STEEP LAND SLOPES ■ OHIO 
nnco 


Sec Oceanography 

Air Mass 

See Meteorology 

Air Patterns and Circulation 

See Meteorology 

Air Photo Interpretation 

See Soil Science and Mechanics 
Techniques anti Instrumentation 


Air Pollution 


NORTH RICHMOND - SAN PABLO BAY ARI’A S|l t »% 
CALIFORNIA ...6.0178 

Air Quality Standards 


J-, slrUw 


THH INFLUENCE. OE WEATHER AND CI.IKIA II « 
FOREST FIRE OCCURRENCE AND BEHAVIOR tN | | ,. 
EAST AND SOU TH ...5.0043 

kTlON IN 


l.OPMENT 

•NNESSEE 


Detection a Measurement 
Air Pollution Monitoring 

RAINWATER CONTAMINATION BY Vc )1 c 
VOLATILES FROM KILAUEA VOLCANO. I I ^ v*. V . 
(PHASE I) ... I4.00t5 Arl 


Chemical Analysis 

RAINWATER CONTAMINATION BY V()| ( N - 

VOLATILES FROM KILAUEA VOLCANO. 
t PI4AQP II Id ftni5 ' I 


LL LAKE, BIG HILL CREEK, KANSAS ...6.0141 

Meteorological Aspects 
Dispersion - Transffori 

/ATER CONTAMINATION BY VOLCANIC 
ATILES FROM KtLAUEA VOLCANO, HAWAII 
^SF. I) ...14.0015 

Terrain Influences 

ES OF URBAN EFFECTS ON RAINFALL AND 
£RE WEATHER ...2,0004 

Washout - Scavenging 

■R STUDIES IN THE NATIONAL HAIL RESEARCH 
■RIMENT (NIIRE) . 7.0017 

Weather Influences 

IS OF URBAN EFFECTS ON RAINFALL AND 
•RE WEATHER .2.0004 


Types or Pollutants 
Aerosols 

R STUDIES IN THE NATIONAL HAIL RESEARCH 
•RIMENT (NHRE) ...7,0017 

Gases 

.OPMENT OF IMPROVED TECHNIQUES FOR 
G PRESCRIBED FIRE IN SOUTHERN FORESTS 
142 

OPMENT OF EMISSION FACTORS FOR ESTlMAT- 
VTMOSPHERIC EMISSIONS ...5.0044 

ATER CONTAMINATION BY VOLCANIC 
VTILIiS FROM KILAUEA VOLCANO, HAWAII 
SF. I) ...14.0015 

Organic Compounds 

OPMENT OF EMISSION FACTORS FOR ESTIMAT- 
\TMOSPHERlC EMISSIONS ...5.0044 

Particulates 

OPMENT OF IMPROVED TECHNIQUES FOR 
G PRESCRIBED FIRE IN SOUTHERN FORESTS 
)42 

NFLUENCE OK WEATHER AND CLIMATE ON 
•ST FIRE OCCURRENCE AND BEHAVIOR IN THE 
' AND SOUTH ...5.004.1 

OPMENT OF EMISSION FACTORS FOR ESTtMAT- 
TMOSPHERIC EMISSIONS ...5.0044 
ATER CONTAMINATION BY VOLCANIC 
\ TILES FROM KILAUEA VOLCANO, HAWAII 
SE I) ...14.0015 

Radioactivity 


TEE ON FIRE RESEARCH ...5.0008 
CORRELATION OF SATELLITE AND GROUND DATA IN 
AIR POLLUTION STUDIES tABBREV) ...5.0032 

THE INFLUENCE OF WEATHER AND CLIMATE ON 
FOREST FIRE OCCURRENCE AND BEHAVIOR IN THE 
EAST AND SOUTH . 5.0043 

DEVELOPMENT OF EMISSION FACTORS FOR ESTIMAT¬ 
ING ATMOSPHERIC EMISSIONS ..5.0044 


Air Pollution Monitoring 

See Air Pollution 

Detection eft Measurement 


Air Pressure • Density 

See Meteorology 


Air Quality Standards 

See Air Pollution 


Air Temperature 

See Meteorology 


Air Turbulence 


See Meteorology 


Aircraft Fire 

See Fire Research 
Types of Fire 


Aircraft Flights 

See Aeronautics and Aerodynamics 


Airfield Sites 


See Gcomorphology 

tVigmeeriii# Geology 


Algal Studies 


R STUDIES IN THE NATIONAL HAIL RESEARCH 


STUDIES OF THE RED ALGAE IN BISCAYNE BAY 


See Sedtmentologx 

Sedimentary Deposits 


Alluvial Fans 

Geomorphology 

Streams 


Alternative Planning 


See Water Resources Management 


Andesite 


iff Igneous Rocks 


Annual Discharge 


See Hydraulics 
Discharge 


Antecedent Moisture 


ief Water Types 


Antennas 


See Electronic Systems 


Aquatic Plants 


iff Ecology 


Aqueducts 


See Hydraulics 


Aquicludes 


LAND-SUBSIDENCE STUDIES IN CALIFORNIA • TO 
STUDY THE EXTENT. MAGNITUDE R ...10.0018 


RESPONSE OF WATER LEVELS TO FLOOD CONTROL 
OPERATIONS IN SOUTHEASTERN FLORIDA .6.0068 

IMPLICATIONS OF ZONING AS AN URBAN WATER 
MANAGEMENT MEASURE - GEORGIA .6.0237 

MONTEREY BAY - CALIFORNIA ..9.0030 

CONTINUING QUANTITATIVE GROUND-WATER STU- 
DIES IN THE HOUSTON DISTRICT ...10.0013 

LAND-SUBSIDENCE STUDIES IN CALIFORNIA ■ TO 
STUDY THE EXTENT. MAGNITUDE R ...10.0018 
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DINANCE .6.0235 

FLOOD PLAIN STUDY AND MODEL FLOOD PLAIN OR¬ 
DINANCE. MARCH, DJ72 ...6.0236 

SOCIO-ECONOMIC IMPLICATIONS OF ALTERNATIVE 
WATER RESOURCES POLICIES IN MINNESOTA 
...6.0306 

URBAN HYDROLOGY STUDY - HOUSTON, TEXAS 
...6.0386 

SURVEY OF LAKE FLOODING FROM ERTS-I • LAKE 
CHAMPLAIN .6.0393 

COASTAL STORM DAMAGE WITH SPECIAL REFERENCE 
TO THE DE1.MARVA REGION OF DELAWARE, MARY¬ 
LAND. VIRGINIA ...8.0002 


... 8.0012 

EVACUATION OF COASTAL RESIDENTS DURING HUR¬ 
RICANES A PILOT STUDY FOR DADE COUNTY. 
FLORIDA ...8.0026 

HIE USE OE GRASSES FOR DUNE STABILIZATION 
ALONG I HE GULF COAST WITH INITIAL EMPHASIS 
ON THE TEXAS COAST .8.0049 

STATLSTICAI PREDICTION' OE HURRICANE STORM 
SURGE: - SOME MATHEMATICAL CONCEPTS RE- 
l-A 1'F.D TO STOCHASTIC SPECTRUM ANALYSIS (AB- 
I1KEV) ...8,0070 

STORM SURGE ON THE OPEN COAST - FUNDAMEN¬ 
TALS AND SIMPLIFIED PREDICTION . 8.0072 

HURRICANE EFFECTS ON PORT FACILITIES .8.0076 

SPECIAL PROGRAM TO LIST AMPLITUDES OF SURGES 
FROM HURRICANES - T LANDFALL STORMS ...8.0110 

SPECIAL PROGRAM TO LIST AMPLITUDES OE SURGES 
FROM HURRICANES - PART 2. GENERAL 'I RACK AND 
VARIANT STORM CONDITIONS .8.0111 

MARINE: ENVIRONMENTAL PREDICTION ...8.0113 

MARINI-: CONDITIONS AND AUTOMATED FORECASTS 
FOR THE ATLANTIC COASTAL STORM OF FEBRUARY 
18-20, 1972 .8.0115 

ATLANTIC HURRICANE FREQUENCIES ALONG THE t).S 
COAS TLINE. . .8.0132 

FORECASTING STORM-INDUCED BEACH CHANGES 
ALONG VIRGINIA S OCEAN COAST . 8.0134 

ALASKA GEOLOGIC EARTHQUAKE HAZARDS ...10.0016 

NATIONAL EAST COAST WINTER STORMS - OPERA¬ 
TIONS PLAN . .12.0013 

TSUNAMI RESEARCH AND ENGINEERING APPLICA¬ 
TIONS 13.0015 

ENGINEERING GEOLOGY RECONNAISSANCE STUDIES 
OF COAST AL COMMUNITIES. ALASKA 13.0017 

LONG-PERIOD WAVES AND SURGES .13.0019 

TSUNAMI PREDICTIONS FOR PACIFIC COASTAL COM¬ 
MUNITIES • TYPE 16 FLOOD INSURANCE: STUDY 
...13.0028 

BEACH EROSION PROJECT. DELAWARE COAST PRO¬ 
TECTION PROJECT. DELAWARE ...15.0010 

A STUDY OE NEARSHORE PROCESSES IN SOU THEAST 
FLORIDA ..15.0017 

NATIONAL SHORELINE STUDY - GREAT LAKES REGION 
INVENTORY REPORT .15.0019 

NATIONAL SHORELINE: STUDY - INVENTORY REPORT - 
LOWER MISSISSIPPI REGION ...15.0021 

OFFSE T COAS TAL INLETS - FORMS OF SEDIMENT AC¬ 
CUMULATION IN THE BEACH ZONE - ALASKA, NEW 
ENGLAND .15.0022 

PROFILE OE A STORM - WIND, WAVES AND EROSION 
ON THE SOUTHEASTERN SHORE OF LAKE MICHIGAN 
.15.0025 

COAST AL ZONE AND SUOREl.ANDS MANAGEMENT - 
GREAT LAKES ...15.0026 
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RE EROSION STUDY OF ERIE COUNTY, OHIO 
5.0030 

RE EROSION STUDY OF LAKE COUNTY. OHIO 
5.0031 

RE EROSION STUDIES ALONG THE OHIO SHORE OF 
KE ERIE ...15.0032 

LUATION OF GEOLOGIC AND OCEANOGRAPHIC 
CTORS INFLUENCING EROSION OF THE OREGON 
AST ...15.0033 

VS BARRIER ISLANDS . .15.0037 

_OGlC ENVIRONMENTAL MAPS FOR LAND-USE 
ANNING, CALIFORNIA .16.0055 

RONMENTAL GEOLOGIC ATLAS OF THE TEXAS 
astal zone, galveston-houston AREA 

.0104 


Communication Systems 

See Electronic Systems 

Communication Theory 

See Information Systems Research 

Community Health Services 

See Public Health 


Codes and Standards 

luiMitigs tfi Land Development 

'onstruction 

>esign 


Cohesion 

oil Science and Mechanics 
Mechanical Properties 

Color 

/ afer Quality 
'ater Properties 

Columns 

echanics of Structures 

Combined Sewers 

aste Water TreatmentfDisposal 
twage System 

Combustion 

ire Research 

Commercial 


Communily Mental Health Center 

Sec Public Health 

Community Health Services 


Community Studies 

See Social Sciences 


Compaction Test 

Sec Soil Science and Mechanics 
Technitiues and Instrumentation 

Composite Structures 

See Mechanics of Structures 


Compressive 

See Engineering Mechanics 
Stresses 


Compressive Strength 

See Soil Science and Mechanics 
Mechanical Properties 
See Structural Geology 
Rock Mechanics 


Computer Methods 

See Techniques and Instrumentation 


tildings & l*and Development 
tilding Classification 
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Computer Programming 


SHAKE - A COMPUTER PROGRAM FOR EARTHQUAKE 
RESPONSE ANALYSIS OF HORIZONTALLY LAYERED 
SITES . 3.0035 

ADAP • A COMPUTER PROGRAM FOR STATIC AND 
DYNAMIC ANALYSIS OF ARCH DAMS 3.0077 

GENERAL PURPOSE COMPUTER PROORAM FOR IN¬ 
ELASTIC DYNAMIC RESPONSE OF PLANE STRUC¬ 
TURES ...3.0079 

STATIC AND EARTHOUAKE ANALYSIS OF THREE- 
DIMENSIONAL FRAME AND SHEAR WALL BUILDINGS 
...3.0099 

SEISMICITY OF THE SOUTHERN NEVADA REGION. 
DECEMBER 22, 1971 TO JULY I, 1972 . 3.0245 

DYNOR • DYNAMIC ANALYSIS OF STRUCTURAL 
SYSTEMS ...3.0271 

OPSET - PROGRAM FOR COMPUTERIZED SELECTION 
OF WATERSHED PARAMETER VALUES FOR THE 
STANFORD WATERSHED MODEL .6.0285 

INVESTIGATION OF THE MAGNITUDE AND FREQUEN¬ 
CY OF FLOODS ON SMALL STREAMS IN TENNESSEE 
...6.0371 

NUMERICAL STUDIES OF UNSTEADY FLOW IN THE 
JAMES RIVER • VIRGINIA ...6.0396 

THUNDERSTORMS AND HAIL DAYS PROBABILITIES IN 
NEVADA ...7.0016 

GRAPHICAL DISPLAY OF HURRICANE FORECASTS 
...8.0090 


Computer Usage 


SEVERITY AND FREQUENCY OF DROUGHT IN MISSIS¬ 
SIPPI ... 2.001S 

NEBRASKA DROUGHTS - A STUDY OF THF.IR PAST 
CHRONOLOGICAL AND SPATIAL EXTENT WITH IM- 
PLICATIONS FOR THE FUTURE ...2.0016 

THE DETERMINATION OF THE FREQUENCY OF 
DROUGHT FLOWS OF VARYING DEGREES OF SEVERI¬ 
TY AND DURATION - NEW JERSEY . 2.0018 

DROUTH PROBABILITIES IN TENNESSEE ...2.0023 

SEISMIC MOTION-DAMAGE RELATIONSHIPS FOR LOW 
RISE BUILDINGS • COLORADO ...3.0016 

NATIONAL INFORMATION SERVICE FOR EARTHQUAKE 
ENGINEERING, SAN FERNANDO DATA PROCESSING 
...3.0042 

OUAS1-STATIC LATERAL DESIGN LOADS FOR 
EARTHOUAKE RESISTANT STRUCTURES ...3.0058 

EARTHOUAKE RESISTANCE OF EARTH AND ROCKITLL 
DAMS ...3.0066 

ADAP - A COMPUTER PROGRAM FOR STATIC AND 
DYNAMIC ANALYSIS OF ARCH DAMS ...3.0077 

AUTOMATIC MICROEARTHQUAKE PROCESSING 
CALIFORNIA . .3.0129 


THE EFFECT OF GEOLOGIC STRUCTURE ON THE OC¬ 
CURRENCE OF FRESH GROUND WATER IN POST- 
OLIGOCENE DEPOSITS OF THE GULF COASTAL 
PLAIN . 3.0243 

SEISMICITY OF THE SOUTHERN NEVADA REGION, 
DECEMBER 22, 1971 TO JULY 1, 1972 ...3.0245 

EARTHQUAKES RECORDED BY A SEISMOGRAPH NET¬ 
WORK LOCATED IN THE SOUTHERN NEVADA RE¬ 
GION, JANUARY 1-DECEMBER 22,1971 ...3.0246 

AGE, GEOMETRY, AND STRESS HELDS OF FOUR 
MAJOR FAULTS OF THE CALIFORNIA TRANSVERSE 
RANGES BY EVALUATION OF WELL DATA ...3.0264 

SEISMIC RESISTANCE OF CONCRETE SLAB TO COLUMN 
AND WALL CONNECTIONS ...3.0282 

FIRE MANAGEMENT SYSTEMS .5.0007 

FIRE CONTROL PLANNING AND FIRE PREVENTION IN 
THE NORTHEASTERN UNITED STATES .. 5.0014 

PHYSICAL. CHEMICAL. AND PHYSIOLOGICAL PROPER¬ 
TIES OF FUELS RELATED TO FIRE PHENOMENA 
...5.0018 

NATIONAL FIRE DANGER RATING . 5.0027 

ALLOCATION MODEL FOR FIREFIGHTING RESOURCES 
...5.0035 

FOREST FIRE HISTORY • A COMPUTER METHOD OF 
DATA ANALYSIS ...5.0038 

FOREST HUE METEOROLOGY IN THE PACIFIC 
COASTAL REGION ...5.0040 

EVALUATION OF FLOOD INSURANCE IN A DISASTER 
AREA ...6.0013 

HYDROLOGIC ENGINEERING METHODS FOR WATER 
RESOURCES DEVELOPMENT - VOLUME 1 • REQUIRE¬ 
MENTS AND GENERAL PROCEDURES ...6.0037 

RESERVOIR SYSTEMS ANALYSIS FOR FLOOD CONTROL 
...6.0038 

CRITICAL ANALYSIS OF FIVE WATERSHED MODELS IN 
FOUR PHYSIOGRAPHIC REGIONS OF OEORGtA 
...6.0074 

FLOOD HYDROLOGY ON SMALL DRAINAOK AREAS IN 
GEORGIA ...6.0075 

FLOOD FREQUENCY OF SMALL STREAMS IN LOUI¬ 
SIANA .6.0094 

INVESTIGATION AND ANALYSIS OF FLOODS EOR 
SMALL DRAINAGE AREAS IN NEW MEXICO ...6,0129 

STATEWIDE FLOOD-FREQUENCY REPORT 
OKLAHOMA ...6,0139 

OPTIMAL ANTECEDENT PRECIPITATION INDICES FOR 
SMALL EASTERN WATERSHEDS ...6.0144 

RUNOFF SIMULATION . 6.0156 

FLOODWAY EVALUATIONS BEFORE & AITER CHAN¬ 
NEL MODIFICATIONS ASSUMINO TOTAL 
METROPOLITAN DEVELOPMENT IN DRAINAGE 
BASINS JEFFERSON COUNTY, ALABAMA ...6.0161 

PERRIS VALLEY URBAN HYDROLOGY STUDY, 
CALIFORNIA ...6.0168 
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WATERSHEDS IN eOLim/UJw .u.v.o« 

FIOO D FREQUENCY IN URBAN AREAS COLORADO 

*,.0187 

wA TI-.R RESOURCES INVESTIGATIONS - 6.0216 

1M movement in flood-fkfquency analysis 

6.021H 

. \ONI RJDE AND FREOUENCY OK FLOODS ON SMALL 
' DRAINAGE AREAS IN FLORIDA . 6 0233 
cYNTMLSIZING A PROCEDURE FOR FORMULATING 
URBAN FLOOD CONTROL PROGRAMS 6.0238 
rL'N'OFF FROM SMALL AGRICULTURAL AREAS IN IL¬ 
LINOIS 6.0265 

T{ ir. EFFECT OF URBANIZATION ON HYDROLOGY OK 
WATERSHEDS - INDIANA 6.0270 
WAHASH RIVER SYSTEMS MODELS FOR PROJECT 
MANAGEMENT. PLANNING AND F.VA l UATtON 

6.0271 

FLOOD PROFILES & FLOOD-PLAIN INFORMATION. 

CEDAR RAPIDS. IOWA . 6.0276 
L-FFlvCT OF URBANIZATION ON FLOOD RUNOFF - 
WICHITA AREA 6.0282 

ECONOMIC AND LEGAL ANALYSIS OF ALTERNATIVE 
FLOOD CONTROL STRATEGIES . 6.0291 

legal factors in econometric modeling of 

LGCAL FLOODPLAIN MANAGEMENT DEVICES IN 
THE CONNECTICUT RIVER BASIN 6.0294 

USF. OF F.RTS-l DATA - SUMMARY REPORT OF WORK 
ON TEN TASKS .6.0298 
FLOOD PLAIN STUDIES-MINNESOTA ...6.0304 
FLOOD PLAIN MANAGEMENT STUDIES • LOWER MIN¬ 
NESOTA R1VFR 6.0305 

CITY OF JACKSON WATER RESOURCES STUDY ..6.0311 

DEVELOPMENT OF MAGNITUDE AND FREQUENCY 
RELATIONSHIPS OF FLOODS ON SMALL. STREAMS OF 
MISSOURI 6.0316 

STORAGE. REQUIREMENTS TO CONTROL FLOOD 
FLOWS OF MISSOURI STREAMS .. 6.0318 
STRLAMFLONY SIMULATION AND FLOOD PROFILE 
DETERMINATION IN OHIO • A PILOT STUDY 6.0348 
FLOOD HYDROLOGY OF SMALL DRAINAGE AREAS 
...6.0349 

FLOOD FREOUENCY OF SMALL AREAS - SOUTH 
CAROLINA .6.0365 

INVESTIGATION AND ANALYSIS OF FLOOD HYDRO- 
GRAPHS FROM SMALL DRAINAGE IIASINS IN SOUTH 
DAKOTA .6.0366 

INVESTIGATION OF THE MAGNITUDE AND FREQUEN¬ 
CY OF FLOODS ON SMALL STREAMS IN TENNESSEE 
- 6.0371 

EFFECTS OF URBANIZATION ON FLOODS IN THE. DAL- 
LAS. TEXAS METROPOLITAN AREA , 6.0374 

URBAN HYDROLOGY STUDY • DALLAS COUNTY, 
TEXAS 6.0384 


ESTUARINE HYDROLOGY OE TAMPA BAY . 8.01127 
HURRICANE-T YPHOON DYNAMICS ...8.0063 
STORM SURGE ON THE OPEN COAST - FUNDAMEN¬ 
TALS AND SIMPLIFIED PREDICTION . 8.0072 
COMPUTER METHODS APPLIED TO ATLANTIC AREA 
TROPICAL STORM AND HURRICANE CLIMATOLOGY 
8.0086 

CIRCULATION FEATURES OF TROPICAL CYCLONES 
. 8.0088 

GRAPHICAL DISPLAY OF HURRICANE FORECASTS 
..8.0H90 

EXTENDING THE COMPUTERIZED TYPHOON/TROPICAL 
STORM PREDICTION PROGRAM (TYPHOON 721 
TOWARD SEVEN DAYS . 8.0105 
TROPICAL STORM SURGE FORECASTING .8.0109 

SPECIAL PROGRAM TO LIST AMPLITUDES OF SURGES 
FROM HURRICANES - I LANDFALL STORMS .8.01 10 

LANDSLIPS IN SOUTHEASTERN OHIO .9.0057 

DEVELOP METHODS FOR PREDICTING TUIl COM¬ 
PONENTS OF GROUND MOVEMENT ABOVE MINI- 
WORKINGS 10.00(15 

CONTROI OF LAND SUBSIDENCE IN THE TEXAS GUI E 
COAST AREA .10.0032 

SEVERE STORM MORPHOLOGY - OKLAHOMA .. 12.1)023 
STUDY OF THE SYNOPTIC CLIMATOLOGY OF NOR TH 
AMERICA ...12.0034 

TSUNAMI SYSTEMS ENGINEERING • NEW MEXICO AND 
CALIFORNIA .13.0011 

LONG-PERIOD WAVES AND SURGES .13.0019 
THEORETICS IN DESIGN OE THE PROPOSED CKESCT-N I 
CI TY HARBOR TSUNAMI MODEL 13.0026 

TSUNAMI PREDICTIONS TOR PACIFIC COASTAL COM¬ 
MUNITIES - TYPE 16 FLOOD INSURANCE STUDY 
13.0028 

THERMAL SURVEILLANCE OF VOLCANOES - REMOTE. 
SENSING OF LONG VALLEY IN GEOTHERMAL PRO¬ 
GRAM • WASHINGTON, OREGON AND CALIFORNIA 
14.0008 

COASTAL ZONE AND SKIORELANDS MANAGEMENT - 
GREAT LAKES .15.0026 

ASSESSMENT OF RESEARCH ON NATURAL HAZARDS 
.16.0028 

EMERGENCY EQUIPMENT STANDARDS .16.0042 
A DIGITAL SIMULATION OF MESSAGE TRAFFIC FOR 
NATURAL DISASTER WARNING COMMUNICATIONS 
SATELLITE .16.0047 

FEDERAL PLAN FOR METEOROLOGICAL SERVICES & 
SUPPORTING RESEARCH - FISCAL YEAR 1973 
...16.0069 

METROPOLITAN WATER SYSTEM OPERATION SUB¬ 
SEQUENT TO NUCLEAR ATTACK OR NATURAL DIS¬ 
ASTER .16.0105 



See Mechanics of Structures 


Condensation Physics 

See Meteorology 

Meteorological Condensation 


Conduits 

See Hydraulics 


Congestion 

ee Transportation Engineering 
Traffic Engineering 


Conjunctive Use 

See Water Supply 


Conservation 

ee Soil Science and Mechanics 
'ee Water Supply 

Consolidation Test 

See Soil Science and Mechanics 
Techniques and Instrumentation 


Construction 

ee Buildings & Land Development 
ee Hydraulics 

ee Transportation Engineering 

Construction Industry 

-AKF. PONTCHARTRAIN, LOUISIANA AND VICINITY • 
HURRICANE PROTECTION PROJECT ...8.0032 

sJEW LONDON HURRICANE PROTECTION PROJECT, 
NEW LONDON, CONNECTICUT ...8.0037 

DEMOTE SENSING APPLICATIONS IN HYDROLOGY AND 
GEOLOGY ...9.0050 

EROSION AND SEDIMENTATION FOLLOWING ROAD 
CONSTRUCTION AND TIMBER HARVEST ON UNSTA¬ 
BLE SOILS IN THREE SMALL WESTERN OREGON 
uiATCDCiicnc ic nniA 


See Techniques and Instrumentation 
Surveying Methods 

Continental Shelf 

TECTONIC HISTORY - NORTH PACIFIC CONTINENTAL 
MARGIN • ALASKA ...3.0131 
OPERATION AGNES ...8.0135 
MONTEREY BAY • CALIFORNIA ...9.0030 
TSUNAMI RESEARCH 13.0005 

EVALUATION OF LONG PERIOD SURFACE WAVES IN 
THE GULF OF ALASKA ...13.0012 
SAN FRANCISCO BAY ...15.0013 

Continental Shelves 

Sec Oceanography 
Marine Geology 

Continental Slopes 

See Oceanography 
Marine Geology 

Control and Protection 

See Water Resources Management 

Control Devices 

See Mechanical Tower & Equipment 

Control Systems 

See Information Systems Research 
Control Theory 

Control Theory 

See Information Systems Research 

Convection 


'tee Mt>i/>omlnov 


t.ore /xrmjsw 


V.UU|l^ 


Sec Techniques and Instrumentation 


Correlalion 


See Stratigraphy 


Corrosion, Deterioralion 


COLLABORATIVE RESEARCH ON SOIL-CEMENT SLOPE 
PROTECTION FOR EARTH EMBANKMENTS . 9.0025 
COMPOSITE MATERIALS FOR OCEAN CONSTRUCTION 
.. 15.0001 


See Engineering Mechanics 
Mechanical Vibrations 

Cover Crops 

See Soil Science and Mechanics 

Credit 


See Economics 

Income Analysis 


Cost Analysis 


Creep 


See Economics 

See Information Systems Research 
Economic Theory 


Cosi Financing 


See Buddings A Land Development 
Construction 


Cosl-benefU Analysis 


See Geomorphology 
Mass Wasting 

Creep and Rheology 

See Soil Science and Mechanics 
Mechanical Properties 

Criminology 


See Economics 
Cost Analysis 


Counties 

SILVER VALLEY FLOOD • SOCIAL PSYCHOLOGICAL EF¬ 
FECTS .6.0003 

STUDIES IN CONNECTION WITH HYDROLOGIC AND RE¬ 
LATED PHYSICAL PROCESSES IN THE OLYMPUS 
COVE AREA OF SALT LAKE COUNTY . .6.0031 
SEA COAST PLANNING PR01ECT • CALIFORNIA . .6.0182 
A COMPREHENSIVE PLAN FOR STEPHENSON COUNTY, 
ILLINOIS ...6.0260 

FLOOD PROFILES AND FLOOD PLAIN INFORMATION, 
LINN COUNTY, IOWA . 6.0280 
PUTNAM COUNTY OFflClAL MAP • PROPOSALS FOR 
REVISION AND EXPANSION ...6.0330 
NATURAL CHARACTERISTICS OF COLUMBIA COUNTY, 
NEW YORK STATE . 6.0333 


See Social Sciences 


Crushed Rock 

See Economic Geology 
Non-metallic Deposits 


Crust 


See Geochemistry 
See Structural Geology 
Tectonic Features 


Crustal History 


See Stratigraphy 
Geologic History 
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e Geophysics 

Geophysical Instrumentation 

Crystalline Rocks 

■e Igneous Rocks 

Culverts 

e Hydraulics 

Cuts 

e Soil Science and Mechanics 
Earth Structures 

Cyclones • Anticyclones 

i Meteorology 
Atmosphere Disturbance 


See Techniques and Instrumentation 

Data Analysts 

See Techniques and Instrumentation 

Data Networks 

See Techniques and Instrumentation 
Data Acquisition 

Data Reduction and Analysis 

See Information Systems Research 

Deep Submersibtes 

See Oceanography 

Oceanographic Instrumentation 

Deflection 


Dally Discharge 


See Engineering Mechanics 


? Hydraulics 
Discharge 

Dam Sites 

? Geomorphology 
Engineering Geology 


Deformation 

See Engineering Mechanics 
See Soil Science and Mechanics 
Mechanical Properties 
See Structural Geology 
Tectonics 


Deltas 


Damage Losses 


• Recreation 


Damping 


EFFECTS OF HURRICANE CAMILLE ON THE LAND- 
SCAPE OF THE BRETON-CHANDELEUR ISLAND 
CHAIN AND THE EASTERN PORTION OF THE LOWER 
MISSISSIPPI DELTA ...8.0008 

MISSISSIPPI DELTA TORNADOES OF FEBRUARY 21, 1971 
. A REPORT TO THE ADMINISTRATOR ...12.0015 


Engineering Mechanics Demand 

Mechanical Vibrations 

See Economics 

P ams Income Analysis 


Hydraulics 

Soli Science and Mechanics 


Demography 


See Forestry 


See Sedimentology 


Density 


Diffusion Flame 


See Soil Science and Mechanics 
Physical Properties 


See Fire Research 


Deposilionai Features 


Dikes 


See Glaciology 

Glacial Features 


Depth 


See Oceanography 

Sea Water Properties 
See Water Quality 
Water Properties 


Desalinaiion 


See Hydraulics 

Dimensional Effect 

See Engineering Mechanics 

Direct Shear and Plane Shear 

See Soil Science and Mechanics 
Techniques and Instrumentation 


See Water Quality 

Water Quality Control 

Deserts 

ARIZONA EARTH FISSURE INVESTIGATION .10.0014 
DUST DEVIL METEOROLOGY .12.0036 

Design 

See Buildings & Land Development 
See Hydraulics 

See Transportation Engineering 


Dispersion • Transport 

See Air Pollution 

Meteorological Aspects 

Disposal 

See Solid Waste Management 


Detection & Measurement 

See Air Pollution 

Detection, Warning 

See Fire Research 
Fire Control 


Disaster 

See Stress ■ Behavioral Aspects 


Disaster Preparedness 


See Economics 
Cost Analysis 


Discharge 


See Hydraulics 


Detectors 


Diversion Channels 


See Electronic Systems 


See Ivdrau /W 
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DRAINAGE AND FLOOD CONTROL BACKGROUND AND 
POLICY STUDY - SAN DIEGO ...6.0046 
FLOOD FREQUENCY IN URBAN AREAS, COLORADO 
.6.0048 

FLOOD FLOWS FROM SMALL DRAINAGE AREAS 
...6.0058 

INVESTIGATION AND ANALYSIS OF FLOODS FROM 
SMALL DRAINAGE AREAS IN OHIO .6.0059 

PROGRAM FOR HYDROLOGIC INVESTIGATION OF 
SMALL DRAINAGE AREAS IN TEXAS ...6.0061 
FLOOD CHARACTERISTICS OF SMALL DRAINAGE 
AREAS. IDAHO ...6.0063 

FLOOD FREQUENCY IN SMALL DRAINAGE AREAS • 
MISSISSIPPI ...6.0065 

RESPONSE OF WATER LEVELS TO FLOOD CONTROL 
OPERATIONS IN SOUTHEASTERN FLORIDA ...6.0068 

CRITICAL ANALYSIS O! FIVE WATERSHED MODELS IN 
FOUR PHYSIOGRAPHIC REGIONS OF GEORGIA 
...6.0074 

FLOOD HYDROLOGY ON SMALL DRAINAGE AREAS IN 
GEORGIA ...6.0075 

BACKGROUND SURVEY • SURFACE DRAINAGE PRO¬ 
GRAM, MADISON, ST. CLAIR. MONROE AND RAN¬ 
DOLPH COUNTIES, ILLINOIS ...6.0084 

LABORATORY STUDIES OF CONSERVATION AND 
DRAINAGE STRUCTURES 6.0085 

DRAINAGE AND FLOOD CONTROL PLAN - MARION 
COUNTY, INDIANA SEPTEMBER 1970 ...6.0087 
GRAND ISLE, LOUISIANA, AND VICINITY HURRICANE 
PROTECTION ASSOCIATED WATER FEATURE, BAYOU 
LAFOURCHE • LOUISIANA (ABBREV) . 6.0096 

PRELIMINARY STORM DRAINAGE AND FLOOD CON¬ 
TROL PLAN - UNION COUN TY, N.J. ...6.0127 
AN EVALUATION OF URBAN FLOOD PLAINS ...6.0132 
WATER RELATED ENVIRONMENTAL SERVICES ...6.0133 
EFFECTS OF URBANIZATION ON FLOODS AT WINSTON- 
SALEM, NORTH CAROLINA ...6.0134 
EFFECTS OF URBANIZATION ON FLOODS AT DURHAM, 
NORTH CAROLINA ...6.0135 

EFFECTS OF URBANIZATION ON FLOODS AT LENOIR, 
NORTH CAROLINA ...6.0136 

FLOODWAY EVALUATIONS BEFORE & AFTER CHAN¬ 
NEL MODIFICATIONS ASSUMING TOTAL 
METROPOLITAN DEVELOPMENT IN DRAINAGE 
BASINS JEFFERSON COUNTY, ALABAMA ...6.0161 

DRAINAGE AND FLOOD CONTROL BACKGROUND AND 
POLICY STUDY • SUMMARY REPORT ...6.0181 
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NECTICUT ...6.0210 

FLOOD-FREQUENCY AND BASIN PARAMETER RELA¬ 
TIONSHIPS IN SMALL DRAINAGE AREAS ...6.0215 
WATER RESOURCES INVESTIGATIONS ...6,0216 

INVESTIGATION AND ANALYSIS OF FLOODS FROM 
SMALL DRAINAGE AREAS IN SOUTH CAROLINA 
6.0222 

MAONETUDE AND FREQUENCY OF FLOODS ON SMAt I 
DRAINAGE AREAS IN FLORIDA ...6.0233 

A PROGRAM FOR METROPOLITAN WATER MANAGE 
MENT ...6.0243 

FLOOD FREQUENCY STUDY ILLINOIS ...6.0256 

A COMPREHENSIVE PLAN FOR STEPHENSON COHN l Y. 
ILLINOIS ...6.0260 

STREAMFLOW VARIABILITY • ILLINOIS ...6,0263 

SMALL STREAMS FLOOD FREQUENCY IN MAINI 
...6.0287 

URBAN SYSTEMS • WATERWORKS, SANITARY 
SEWERAGE, SOLID WASTE MANAGEMENT, STORM 
DRAINAGE & FLOOD PLAIN MANAOFMHNT (All 
BREV) ...6.0308 

DEVELOPMENT OF MAGNITUDE AND FREQUENCY 
RELATIONSHIPS OF FLOODS ON SMALL STREAMS <>l 
MISSOURI ...6.0316 

HYDROLOGY OF STREAMS IN ST. I.OUIS 
METROPOLITAN AREA .6.0317 
HYDROLOGY OF STREAMS IN ST. LOUIS COUNTY - MIS 
SGUR1 ...6.0319 

FLOOD FREQUENCY STUDY IN NEW MEXICO ...6.0327 

STREAMS AND DRAINAGE BASINS • FULTON COUNI Y. 
NEW YORK ...6.0329 

PUTNAM COUNTY OFFICIAL MAP • PROPOSALS FOR 
REVISION AND EXPANSION ...6.0330 
COMPREHENSIVE PLAN - REPORT C, IMPLFMFNIA 
TION - VILLAGE OF EAST AURORA, N.Y., TOWN <)l 
AURORA, N Y- ...6.0332 
URBAN RUNOFF ...6.0339 

DRAINAOF. STUDY - INVENTORY AND ANALYSIS 
6.0340 

EFFECTS OF URBANIZATION ON FLOODS IN ( HAH 
LOTTE, NORTH CAROLINA ...6.0342 
EFFECTS OF URBANIZA TION ON FLOODS AT MORGAN 
TON, NORTH CAROLINA ...6.0343 
URBAN HYDROLOGY STUDY - AUSTIN, TEXAS ...6.U37 2 

EFFECTS OF URBANIZATION ON FLOODS IN '1111 
HOUSTON, TEXAS METROPOLITAN AREA ...6,0376 
URBAN HYDROLOGY STUDY • FORT WORTH, TEXAS 
...6.0383 
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URBAN' HYDROLOGY STUDY. SAN ANTONIO, TF.XAS 
.6.03JW 

DEFINING THE ELEMENTS OF THE SOCIOLOGICAL 
SYSIKSI RELATED TO DRAINAGE PROBLEMS OF 
URBAN AREAS . 6.0390 

URBAN FLOOD HYDROLOGY OF STREAMS IN FAIRFAX 
COUNTY. VIRGINIA . 6.0401 

REGIONAL FLOOD-FREQUENCY STUDY < PHASE ll) 
6.0407 

WATER DRAINAGE FROM IN-PLACE FILLS TO 
PREVENT OR HALT FILL .9.0013 
DEFORMATION CHARACTERISTICS OF HILL SLOPES & 
CHANNEI.WAYS |.N 2 DIFFERENT ENVIRONMENTS AS 
DEPICTED BY REMOTE SENSOR RETURNS • CALIFOR¬ 
NIA .9.0036 

STABILIZATION OF STFEP LAND SLOPES - OHIO 
9.00S9 

REMOTE SENSING. ALFAFTA AND PEACE RIVER 
BASINS. FLORIDA 10.0029 

Drainage Density -texture 

See Geamorplwlugy 
Streams 

Drainage Slructure 

See Hydraulics 

Dredging 

See Hydraulics 

Drifting Snow 

See Glaciology 
Snow Studies 

Drilling 

See Techniques and Instrumenuuiort 

Drought 

See Meteorology 

Dynamic 

See Engineering Mechanics 
Forces and Loadings 


See Hydraulics 
Dams 

Earth Structures 

See Soil Science and Mechanics 

Earth Tides 

See Geophysics 
Seismology 

Earthquake-type 

See Buildings <fi Land Development 
Construction 

Earthquakes 

See Geophysics 
Seismology 

Easements - Right of Way 

See l.nw <& Water 
Water Rights 

Ecology 

Aquatic Plants 

STUDIES OF THE RED ALGAE IN IIISCAYNF. HAY 
.6.(1070 

Biomls, Tekrkstriai. 

A MODEL OF THE FORESTS OF GLACIER NATIONAL 
PARK. MONTANA .5.0021 

Ecology - Specialized Fields 

MERAMEC PARK LAKE. UPPER MISSISSIPPI RIVER 
BASIN, MERAMKC RIVER, MISSOURI ..6.0320 

Habitat Studils 

A MODEL OF THE FORESTS OF GLACIER NATIONAI 
PARK, MONTANA ...5.0021 

SPKWRELL BLUFF LAKE, FLINT RIVER. GEORGIA 
...6.0033 



WAI r.KSHLU HU i LiiK ainu CHASE COUNTIES ...6.0I9S 

UNION CREEK WATERSHED PROJECT, SOUTH DAKOTA 
.6.0196 

HYDROLOGIC EFFECTS OF A SMALL RESERVOIR ON 
THE WATER SYSTEM OF NEDERI.O CREEK WISCON- 
SIN ...6.0408 

OPERATION AGNES .. 8.0135 


Nidus 

A MODEL OF THE FORESTS OF GLACIER NATIONaI 
PARK. MONTANA ...5.0021 


Population Distruiution 

A MODEL OF THE FORESTS OF GLACIER NATIONAL 
PARK. MONTANA 5.0021 

HYDROLOGIC AND BIOLOGIC STUDIES OF SOUTHWEST 
FLORIDA (IMG CYPRESS) .6.0067 

STUDIES OF THE RED ALGAE IN BISCAYNE RAY 
...6.0070 

SAN FRANCISCO BAY ...15.0013 


Population Dynamics 

A MODF.I. OF THE FORESTS OF GLACIER NATIONAL 
PARK, MONTANA .5.0021 

STUDIES OF THE RED ALGAE IN BISCAYNE BAY 
...6.0070 


Ecology and Morphology 


See Forestry 
Silviculture 


Economic Geology 


Geological Exploration 

MONTEREY BAY - CALIFORNIA -. 3.0116 
REGIONAL GEOLOGIC FRAMEWORK - SAN ANDREAS 
FAULT - CALIFORNIA . 9.0001 
REGIONAL VOLCANOLOGY - WESTERN UNITED 
STATES INCLUDING ALASKA AND HAWAII ...14.0014 


Miyallic Oris 

REGIONAL GEOLOGIC FRAMEWORK - SAN ANDREAS 
FAULT ■ CALIFORNIA ...9.0001 
ACTIVE FAULTS AND GEOLOGIC HAZARDS. PT. MUGU 
TO WILMINGTON, CALIFORNIA ...9.0033 
HAMILTON 2 DEGREE ...9.0048 


EASTERN SNAKE RIVER PLAIN REGION INVESTIGA¬ 
TIONS ■ IDAHO 14.0011 

ENVIRONMENTAL GEOLOGIC ATLAS OF THE TEXAS 
COASTAL ZONE. GALVESTON-HOUS TON AREA 
16.0104 

Potential of Deposit 

reconnaissance: study of recoverable ground 

WATER 3.0100 

EARTHQUAKE HAZARDS RFDUC NON-NORTHWEST 
AND GEOLOGY OF THE NORTHWESTERN OLYMPIC 
PENINSULA. WASHINGTON .3.0128 

TECTONIC HISTORY • NORTH PACIFIC CONTINENTAL 
MARGIN ■ ALASKA 3.0/31 
HAMILTON 2 DEGREE ...9.0048 

Resomcc Inventories 

ANALYSIS OF LAND USE CONT ROL MEASURES . 6.0194 

ACTIVE FAULTS AND GEOLOGIC HAZARDS. PI. MUGU 
TO WILMINGT ON. CALIFORNIA 9.0033 

SNAKF. RIVER PLAIN. PART B - VOLCANIC ROCKS - 
IDAHO ...14.0013 


Mining Stuoifs 

RE-DRAFT OF SEEKONK ZONING BY LAW. 15 
NOVEMBER 1969 6.0295 

THE EFFECT OF GROUND-WATER CONDITIONS ON 
LOCAL FLOODING IN THE KlNGSiON AREA 
PENNSYLVANIA ...6.0357 

REMOTE SENSING FOR GEOLOGIC HAZARDS AND DIS¬ 
ASTERS, MINE AREA CONSERVATION, SOIL MAPPING 
AND LAND USE. PLANNING ...9.0035 

Mine Engineering 

COAL MINE DEFORMATION STUDIES. SOMERSET. 
COLORADO ..10.0004 

MICROSEISM 1C DETERMINATION OF COAL MINE 
ENTRY ST ABILITY 10.0006 

ROCK MECHANICS STUDY OF SHORTWALL MINING - 
KENTUCKY .10.0007 

DEVELOP DESIGN CRITERIA FOR MINING SALT-DOME 
DEPOSITS TO MINIMIZE SURFACE SUBSIDENCE 
... 10.0022 

Mine Safety 

LOCATION OF SLOPE FAILURE PLANES ...9.0009 

COAL MINE DEFORMATION STUDIES. SOMERSET. 
COLORADO .10.0004 

DEVELOP METHODS FOR PREDICTING THE COM- 
PONENTS OF GROUND MOVEMENT ABOVE MINE 
WORKINGS ...10.0005 

MICROSF.ISMIC DETERMINATION OF COAL MINE 
ENTRY STABILITY ...10.0006 
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DEPOSITS TO MINIMIZE SURFACE SUBSIDENCE 

10.0022 

MEASUREMENT AND EVALUATION OF SUBSIDENCE 
OVER A COAL MINE WITH VARYING OVERBURDEN 
THICKNESS 10.0024 

RETURNING UNDERGROUND COAL MINE WASTES TO 
MINED OUT VOIDS 10.0026 

Mine Types 

RIPRAP SLOPE PROTECTION FOR EARTH DAMS ■ A 
REVIEW OF PRACTICES AND PROCEDURES .. 9.0008 

RETURNING UNDERGROUND COAL MINE WASTES TO 
MINED-OUT VOIDS .10.0026 

MEASURE AND DEPICT TROUBLE AREAS IN STEREO¬ 
MODELS • OHIO .10.0031 

Mine Wastes 

RETURNING UNDERGROUND COAL MINE WASTES TO 
MINED OUT VOIDS .10.0026 

Mining Methods 

MICROSFISMIC DETERMINATION OF COAL MINE 
ENTRY STABILITY .10.0006 

ROCK MECHANICS STUDY OF SHORTWALL MINING • 
KENTUCKY 10.0007 


N'on-mktaI lic Dkposits 
Coai 

BEACHES AND GROUND WATER OF CAPE SABLE. 
FLORIDA. DURING EXTREME DROUGHT 2.0014 

ANALYSIS OF COAL REFUSE DAM FAtLURE MIDDLE: 
FORK BUFFALO CREEK, SAUNDERS, WEST VIRGINIA • 
VOLUME I 6.0015 

ANALYSIS OF COAL REFUSE DAM FAILURE MIDDLE 
FORK BUFFALO CREEK, SAUNDERS, WEST VIRGINIA • 
VOLUME II, APPENDICES .. 6.0040 

THE EFFECT OF GROUND-WATER CONDITIONS ON 
LOCAL FLOODING IN THE KINGSTON AREA, 
PENNSYLVANIA .6.0357 

COAL MINE DEFORMATION STUDIES, SOMERSET, 
COLORADO .10.0004 

MICROSFISMIC DETERMINATION OF COAL MINE 
ENTRY STABILITY .10.0006 

ROCK MECHANICS STUDY OF SHORTWALL MINING • 
KENTUCKY 10.0007 

MEASUREMENT AND EVALUATION OK SUBSIDENCE 
OVER A COALMINE WITH VARYING OVERBURDEN 
THICKNESS .10.0024 

RETURNING UNDERGROUND COAL MINE WASTES TO 
MINED-OUT VOIDS ...10.0026 

MEASURE AND DEPICT TROUBLE AREAS IN STEREO¬ 
MODELS - OHIO .10.003) 

Crushed Rock 

DENVER METROPOLITAN AREA, COLORADO ...9.0042 
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HAMILTON 2 DEGREE . 9.0048 

Natural Gas 

AGE GEOMETRY, AND STRESS FIELDS OF FOUR 
MAJOR FAULTS OF THE CALIFORNIA TRANSVERSE 
RANGES BY EVALUATION OF WELL DATA ...3.0264 

REGIONAL GEOLOGIC FRAMEWORK ■ SAN ANDREAS 
FAULT • CALIFORNIA ...9.0001 

ACTIVE FAULTS AND GEOLOGIC HAZARDS, PT MUOU 
TO WILMINGTON, CALIFORNIA ...9.0033 

MASS PROPERTIES OF OIL FIELD ROCKS - CALIFORNIA 
.10.0015 

Oil 

REGIONAL GEOLOGIC FRAMEWORK • SAN ANDREAS 
FAULT • CALIFORNIA ...3.0039 

MONTEREY HAY • CALIFORNIA .3.0116 

TECTONIC HISTORY • NORTH PACIFIC CONTINENTAL 
MARGIN • ALASKA . .3.013) 

AGE, GEOMETRY, AND STRESS FIELDS OF FOUR 
MAJOR FAULTS OF THE CALIFORNIA TRANSVERSE 
RANGES BY EVALUATION OF WELL DATA . 3.0264 

ACTIVE FAULTS AND GEOLOGIC HAZARDS, PT MUCH) 
TO WILMINGTON, CALIFORNIA ...9.0033 

MASS PROPERTIES OF OIL FIELD ROCKS ■ CALIFORNIA 
.I0.001S 

Phosphate 

ACTIVE FAULTS AND GEOLOGIC HAZARDS, PT. MUGU 
TO WILMINGTON, CALIFORNIA .9.0033 

Salt 

DEVELOP DESIGN CRITERIA FOR MINING SALT-DOME 
DEPOSITS TO MINIMIZE SURFACE SUBSIDENCE 
... 10.0022 

Sands and G 'ravels 

MONTEREY BAY ■ CALIFORNIA . 3.0116 

RIPRAP SLOPE PROTECTION FOR EARTH DAMS - A 
REVIEW OF PRACTICES AND PROCEDURES ..9.0008 

ENGINEERING GEOLOGIC REPORT OF GENERAL PLAN 
STUDY FOR THE CITY OF GLENDORA, CALIFORNIA 
...9.0026 

ACTIVE FAULTS AND GEOLOGIC HAZARDS, PT MUGU 
TO WILMINGTON. CALIFORNIA .9.0033 

DENVER METROPOLITAN AREA. COLORADO .9.0042 

DENVER URBAN CORRIDOR STUDIES - COLORADO 

... 10.0020 

Thermal Waters 

THE EFFECT OF GEOLOGIC STRUCTURE ON THE OC¬ 
CURRENCE OF FRESH GROUND WATER IN POST- 
OLIGOCENE DEPOSITS OF THE GULF COASTAL 
PLAIN . 3.0243 

SNAKE RIVER. PLAIN. PART E ■ NORTH CENTRAL - 
IDAHO ...14,0012 

SNAKE RIVER PLAIN, PART B - VOLCANIC ROCKS • 
IDAHO ...14.0013 
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Agricultural Economics 


APPRAISAL OK THE WATER AND 
RESOURCES OF OKLAHOMA ...6.035 


RELATED LAND 


Fluid Migration 

RANGELY ■ CALIFORNIA . 3.0123 


Fluid Properties 

AGE, OEOMETRY. AND STRESS FIELDS OF FOUR 
MAJOR FAULTS OF THE CALIFORNIA TRANSVERSE 
RANGES UY EVALUATION OF WELL DATA ...3.0264 

Recovery - Production 

land-surface subsidence, baytown area texas 
...io.ooii 


Reservoir Characteristics 

RANGELY ■ CALIFORNIA ...3.0123 

TECTGNIC HISTORY - NORTH PACIFIC CONTINENTAL 
MARGIN • ALASKA ...3.0131 

MASS PROPERTIES OF OIL FIELD ROCKS - CALIFORNIA 
...10.0015 


Economics 


See Also Transportation Engineering 

PEAK DISCHARGE AND FREQUENCY FOR SMALL 
WATERSHEDS IN COLORADO ...6.0049 
CASE STUDY OF REMEDIAL FLOOD MANAGEMENT IN 
AN URBAN AREA - PHASE (II ...6.0073 
STREAMFLOW PATTERNS WATERSHED CHARAC¬ 
TERISTICS THROUGH USE OF OPSET - A SELF 
CALIBRATING VERSION OF STANFORD WATERSHED 
MODEL (A/JBREV) ...6.0092 

REOIONAL COMPREHENSIVE MULTI-PURPOSF. WATER 
RESOURCES PLANNINO STUDIES IN NEW YORK 
...6,0130 

OPTIMAL FLOOD ROUTING USING STOCHASTIC 
DYNAMIC PROGRAMMING ...6.0150 
MODELING THE TOTAL HYDROLOGIC-SOCIOLOGIC 
FLOW SYSTEM Ol- URBAN AREAS - PHASE III ...6.0153 
PRESENT AND POTENTIAL MULTIPLE USES OF CANAL 
SYSTEMS - PHASE I ...6.0154 

LEGAL ISSUES ON ECONOMIC UTILIZATION OF THE 
CONNECTICUT RIVER FLOOD PLAINS ...6,0293 

LEGAL FACTORS IN ECGNOMETRlC MODELING Ol- 
LOCAL FLOODPLAIN MANAGEMENT DEVICES IN 
THE CONNECTICUT RIVER BaSIN ...6.0294 
THE EFFECTIVENESS OF FLOOD CONTROL STRUCTURE 
OF THE LOWER MINNESOTA RIVER WATERSHED DIS¬ 
TRICT ...6.0302 

FLOOD INVESTIGATIONS - NEW YORK ...6.033J 
URBAN HYDROLOGY STUDY ■ AUSTIN, TEXAS ...6.0372 
URBAN HYDROLOGY STUDY - FORT WORTH. TEXAS 
.6.0383 

URBAN HYDROLOGY STUDY - DALLAS COUNTY. 
TEXAS ...6.0384 


PLAN FORMULATION AND EVALUATION IN MULTIPI E 
PURPOSE WATER RESOURCF. PROJECT - 'a 
FRAMEWORK FOR REGIONAL PLANNING (ABBREVl 
.6.0175 

SEA COAST PLANNING PROJECT ■ CALIFORNIA . 6.0182 

ANALYSIS OF LAND USE CONTROL MEASURES ...6.0194 

NATURAL CAPABILITIES • THE FRIENDS CREEK SERIES 
MACON COUNTY, ILLINOIS ...6.0258 

RESEARCH INITIATION - A MULTIDIMENSIONAL 
STOCHASTIC MODEL FOR FLOOD PREDICTION 
...6.0259 

ECONOMIC FACTORS AFFECTING CHANGE IN THE IN- 
TENSITY OF FLOOD PLAIN USE ...6.0272 

THE HUMAN ECOLOOICAL IMPACT OF STRUCTURAL 
FLOOD CONTROL ON THE IOWA RIVER, |OWa 
6.0273 

FLOOD DAMAGE ABATEMENT- FEDERAL ASSISTANCE 
TO LOCAL GOVERNMENT . .6.0398 

ESTIMATING CROP LOSSES DUE TO HAIL STATISTICAL 
SUPPLEMENT TO AGRICULTURAL ECONOMIC RE¬ 
PORT NO. 267 ...7.0001 

MEASUREMENT AND ANALYSIS OF FARM RISKS 
LOSSES. AND INSURANCE ...7.0002 

SOYBEAN PHYSIOLOGY AND MANAGEMENT ...7.0004 

ECONOMIC AND INSTITUTIONAL CONSIDERATIONS OF 
SUPPRESSING HAIL .7.0005 

WEATHER MODIFICATION IN NORTH DAKOTA . 7.0006 

ECONOMIC AND INSTITUTIONAL CONSIDERATIONS OF 
SUPPRESSING HAIL ...7.0007 

LANDS!.IPS IN SOUTHEASTERN OHIO ...9.00S7 

SNAKE RIVER PLAIN, PART B ■ VOLCANIC ROCKS - 
IDAHO .14.0013 

MANAGEMENT OF INSURABLE RISK .16.0021 

A COMPARATIVE ANALYSIS OF PUBLIC SUPPORT OF 
AND RESISTANCE TO WEATHER MODIFICATION PRO¬ 
JECTS .16.0061 


Cost Analysis 


SEISMIC HAZARDS AND LAND-USE PLANNING ...3.0197 

METHODOLOGY AND PILOT APPLICATION ...3.0230 

MECHANISMS OF WILDLAND FIRE SUPPRESSION 
...5.0024 

DRAINAGE AND FLOOD CONTROL BACKGROUND AND 
POLICY STUDY ■ SAN DIEGO .. 6.0046 

A METHODOLOGY STUDY TO DEVELOP EVALUATION 
CRITERIA FOR WILD AND SCENIC RIVERS - REPORT 
ON FLOOD CONTROL SUBPROJECT - IDAHO ...6.0080 

THE IMPLICATIONS OF THE NET FISCAL BENEFITS 
CRITERION FOR COST SHARING IN FLOOD CONTROL 
PROJECTS ...6.0101 

DESIGN OF OPTIMAL PRECIPITATION NETWORKS 
...6.0107 

FLOOD-CONTROL PROJECT HOOSIC RIVER, NORTH 
ADAMS MASSACHUSETTS ...6.0120 


USE OF MULTISPKCTRAL PHOTOGRAPHY' IN WATER 
RESOURCE PLANNING AND MANAGEMENT IN 
NORTH CAROLINA . 6.0137 

APPLICATIONS OF AERIAL MEASUREMENTS 
TECHNIQUES .6.0164 

STANDARDS FOR PLANNING WATER AND LAND 
RESOURCES .. 6.0223 

COMMUNITY GOALS • MANAGEMENT OPPORTUNITIES 
■ AN APPROACH TO FLOOD PLAIN MANAGEMENT 
...6.0257 

ECONOMIC FACTORS AFFECTING CHANGE IN THE IN- 
TENSITY OF FLOOD PLAIN USE . 6.0272 

ECONOMIC AND LEGAL ANALYSIS OF ALTERNATIVE 
FLOOD CONTROL STRATEGIES . 6.0291 

COST-EFFECTIVENESS ANALYSES OF REGIONAL 
FLOOD PLAIN MANAGEMENT ACTIVITIES .6.0345 

APPLICATION OF COST-LFFECTIVENKSS TO THE 
DESIGN OF A FLOOD PLAIN - 6.0346 

GRANT TG DESIGN A REBUILDING PLAN FOR GULF- 
POUT. MISSISSIPPI, TO RESTORE THE DAMAGE OF 
HURRICANE CAMILLE, VOLUMES I, II. & III (ABBREV> 
. 8.0011 

BENEFITS OF ENVIRONMENTAL PREDICTION IN THE 
EASTERN GULF OF MEXICO . 8.0106 

ASSESSMENT OF RESEARCH ON NATURAL HAZARDS 
16.0028 

URBAN GEOLOGY PLAN FOR CALIFORNIA • THE NA¬ 
TURE, MAGNITUDE, Si COSTS OF GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV) ...16.0038 

Agricultural Costs 

REDUCING FIRE HAZARD IN PONDEROSA PINE THIN¬ 
NING SLASH BY MECHANICAL CRUSHING • OREGON 
. .S.0037 

MEASUREMENT AND ANALYSIS OF FARM RISKS, 
LOSSES. AND INSURANCE ...7.0002 

ECONOMIC AND INSTITUTIONAL CONSIDERATIONS OF 
SUPPRESSING HAIL ...7.0005 

ECONOMIC AND INSTITUTIONAL CONSIDERATIONS OF 
SUPPRESSING HAIL -.7.0007 

MANAGEMENT OF tNSURABLE RISK ...16.0011 

Budgets and Accounting 

EVALUATION OF POLICY-RELATED RESEARCH IN THE 
FIELD OF MUNICIPAL SYSTEMS. OPERATIONS, AND 
SERVICES - EMERGENCY MEDICAL SERVICES 
...16.0022 

Cost-benefit Analysis 

COST-BENEFIT RISK ANALYSIS OF RESEARCH BUDGET¬ 
ING FOR EARTHQUAKE HAZARD MITIGATION 
-3.0008 

SEISMIC DESIGN DECISION ANALYSIS FOR EASTERN 
METROPOLITAN AREAS .. 3.0229 

MILTON SOUTH, MILTON NORTH AND TURBOT 
TOWNSHIP DISASTER. URBAN RENEWAL PROJECTS, 
PENNSYLVANIA ...6.0027 


FLOOD PROOFING DECISIONS UNDER UNCERTAINTY - 
AN APPLICATION TO THE CONNECTICUT RIVER 
BASIN . 6.0105 

SEA COAST PLANNING PROJECT • CALIFORNIA ...6.0182 

ECONOMIC BASIS FOR WATER RESOURCES ANALYSIS 
.6.0324 

PUBLIC CHOICE AND THE DISTRIBUTION OF BENEFITS 
AND COSTS OF FLOOD PLAIN REGULATION - VIR¬ 
GINIA .6.0397 

ECONOMIC AND INSTITUTIONAL CONSIDERATIONS OF 
SUPPRESSING HAIL . .7.0007 

URBAN GEOLOGY - PLAN FOR CALIFORNIA - THE NA¬ 
TURE. MAGNITUDE, AND COSTS OF GEOLOGIC 
HAZARDS AND RECOMMENDATIONS FOR THEIR 
MITIOATION <ABBREV) ...16.0025 

NATURAL DISASTERS - SOME EMPIRICAL AND 
ECONOMIC CONSIDERATIONS ...16.0030 

Disaster Preparedness 

STUDIES IN SEISMICITY AND EARTHQUAKE DAMAGE 
STATISTICS. APPENDIX A ...3.0002 

PRELIMINARY INVESTIGATION GF STRUCTURAL 
DAMAGE FROM POINT MUGU. CALIFORNIA 
EARTHQUAKE OF FEBRUARY 21. 1973 ...3.0007 

BUDGETING JUSTIFICATION FOR EARTHOUAKE EN¬ 
GINEERING RESEARCH ...3.0009 

OBSERVATIONS OF DAMAGE TO GLENDALE 
SWIMMING POOLS. MOBILE HOMES, AND COMMER¬ 
CIAL BUILDINGS RESULTING FROM SAN FERNANDO 
EARTHOUAKE OF 1971 .3.001S 

RF.PORT INTO SELECTED AREAS OF ECONOMIC IM¬ 
PACT OF THE CALIFORNIA EARTHOUAKE FOR THE 
OFFICE OF EMERGENCY PREPAREDNESS (AUUREV) 
...3.0022 

THE SAN FERNANDO EARTHOUAKE OF FEBRUARY 9. 
1971 AND PUBLIC POLICY ...3.0151 

A STUDY OF EARTHOUAKE LOSSES IN THE SAN FRAN¬ 
CISCO BAY AREA ■ DATA AND ANALYSIS - 3.0161 

A STUDY OF EARTHQUAKE LOSSES IN THE LOS AN¬ 
GELES. CALIFORNIA ARF.A -.3.0162 

TOWARD REDUCTION OF LOSSES FROM 
EARTHOUAKES ...3.0186 

REPORT OF THE TASK FORCE ON EARTHOUAKE 
HAZARD REDUCTION PROGRAM PRIORITIES ...3.0200 

EVALUATION OF FLOOD INSURANCE IN A DISASTER 
AREA . 6.0013 

A STATISTICAL SUMMARY OF THE CAUSE AND COST 
OF BRIDGE FAILURES -.6.0016 

THE M ETEOROLOOICA L AND HYDROLOGICAL 
ASPECTS OF THE MAY 1968 NEW JERSEY FLOODS 
... 6.0022 

LOCK HAVEN URBAN RENEWAL PROJECT, LOCK 
HAVEN. PENNSYLVANIA ...6.0024 

MODEL CITIES ONE - URBAN RENEWAL PROJECT 
READING, PENNSYLVANIA -6.0025 

MILTON SOUTH, MILTON NORTH AND TURBOT 
TOWNSHIP DISASTER, URBAN RENEWAL PROJECTS 
PENNSYLVANIA ...6.0027 
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DRAINAGE AREAS IN FLORIDA -6.0233 

FLOOD PLAIN STUDY AND MODEL FLOOD PLAIN OR¬ 
DINANCE, march, 1972 . 6.0236 

SYNTHESIZING A PROCEDURE FOR FORMULATING 
URBAN FLOOD CONTROL PROORAMS ...6.0238 

NATURAL DISASTER ANALYSIS FOR LATAH COUNTY, 
IDAHO. JUNE 1973 ...6.02S3 

FLOOD PLAN FOR BULLITT COUNTY. KENTUCKY 
...6.0286 

AN ECONOMIC ANALYSIS OF FLOOD DAMAGE REDUC¬ 
TION ALTERNATIVES IN THE MINNESOTA RIVER 
BASIN .6.0300 

EFFECTS OE URBANIZATION ON FLOODS IN CHAR- 
LOTTE, NORTH CAROLINA ...6.0342 

FLOOD DAMAGE ABATEMENT STUDY FOR VIRGINIA 
.6.0399 

ESTIMATING CROP LOSSES DUE TO HAIL STATISTICAL 
SUPPLEMENT TO AGRICULTURAL ECONOMtC RE¬ 
PORT NO. 267 ...7.0001 

SGYBEAN PHYSIOLOGY AND MANAGEMENT ...7.0004 

ECONOMIC AND INSTITUTIONAL CONSIDERATIONS OF 
SUPPRESSING HAIL . 7.0007 

APPLICATION OF ECONOMIC ANALYSES TO HUR¬ 
RICANE WARNINGS TO RESIDENTIAL AND RETAIL 
ACTIVITIES IN THE U. S. GULF OF MEXICO COASTAL 
REGION ...8.0006 

COSTS OF LAND SUBSIDENCE IN THE HOUSTON-GAL- 
VESTON AREA, TEXAS ...10.0001 

THE FEDERAL RESPONSE TO TROPICAL STORM 
AGNES; A REPORT TO THE SENATE COMMITTEE ON 
PUBLIC WORKS. SUBCOMMITTEE ON DISASTER RE¬ 
LIEF ...16.0005 

PUBLIC HEALTH SERVICE DISASTER ASSISTANCE RE¬ 
PORT JULY 1967-JUNE 1970 .16.0011 

RECOVERY FROM NATURAL DISASTERS - INSURANCE 
OR FEDERAL AID ...16.0019 

URBAN GEOLOGY - PLAN FOR CALIFORNIA ■ THE NA- 
TURE, MAGNITUDE, AND COSTS OF GEOLOGIC 
HAZARDS AND RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV) ...16.0025 

NATURAL DISASTERS ■ SOME EMPIRICAL AND 
ECONOMIC CONSIDERATIONS .16.0030 

REPORT TO THE CONGRESS DISASTER 

PREPAREDNESS ...16.0077 


Economic Methods 

COMMUNITY GOALS • MANAGEMENT OPPORTUNITIES 
■ AN APPROACH TO FLOOD PLAIN MANAGEMENT 
...6.0257 


Economic t hf.ory 

COMPUTER SIMULATION MODEL FOR FLOOD PLAIN 
DEVELOPMENT • PART I - LAND USE PLANNING AND 
BENEFIT EVALUATION ...6.0174 

PUBLIC CHOICE AND THE DISTRIBUTION OF BENEFITS 
AND COSTS OF FLOOD PLAIN REGULATION - VIR- 
GINIA . 6.0397 

APPLICATION OF ECONOMIC ANALYSES TO HUR¬ 
RICANE WARNINGS TO RESIDENTIAL AND RETAIL 
ACTIVITIES IN THE U. S. GULF OF MEXICO COASTAL 
REGION .8.0006 


Incomi: Analysis 
Credit 

RECOVERY FROM NATURAL DISASTERS • INSURANCE 
OR FEDERAL AID ...16.0019 

Demand 

HYDROLOGIC AND BIOLOGIC STUDIES OF SOUTHWEST 
FLORIDA (BIG CYPRESS) ...6.0067 

Federal Programs 

CASE STUDY OF ECONOMIC ASPECTS OF THE 
FEDERAL FLOOD INSURANCE PROGRAM ...6,0007 

Fiscal Studies 

BUDGETING JUSTIFICATION FOR EARTIIOUAKE EN¬ 
GINEERING RESEARCH ...3.0009 

THE IMPLICATIONS OF THE NET FISCAL BENEFITS 
CRITERION FOR COST SHARING IN FLOOD CONTROL 
PROJECTS ...6.0101 

COMMUNITY GOALS - MANAGEMENT OPPORTUNITIES 
- AN APPROACH TO FLOOD PLAIN MANAGEMENT 
...6,0257 

COMPREHENSIVE PLAN - REPORT C, IMPLEMENTA¬ 
TION • VILLAGE OF EAST AURORA. N.Y.. TOWN OF 
AURORA. N Y. ...6.0332 
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tDAHO ...3,0185 

SEISMIC HAZARDS AND LAND-USE PLANNING ...3.0197 
REPORT OF THE TASK FORCE ON EARTItQUAKI 
HAZARD REDUCTION PROGRAM PRIORITIES ...3,t)2tHJ 
DENVER URBAN CORRIDOR STUDIES - COLORADO 
...4.0005 

DENVER METROPOLITAN AREA. COLORADO ...6.0IH4 
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PREVENT OR HALT FILL ...9.0013 

ROCK STRENGTH FROM FAtLURE CASES • POWER¬ 
HOUSE SLOPE STABILITY STUDY. FORT PECK DAM. 
MONTANA . 9.0021 

ENGINEERING GEOLOGIC REPORT OF GENERAL PLAN 
STUDY FOR THE CITY OF GLENDORA. CALIFORNIA 
...9.0026 

GEOLOGY OF THE POINT DUME GUADRANGLK AND 
THE LOS ANGELES COUNTY PART OF THE TRIUNFO 
PASS QUADRANGLE. LOS ANGELES CO. COOPERA¬ 
TIVE. CALIFORNIA ...9.0029 

MALIBU BEACH QUADRANGLE AND THE UNINCOR¬ 
PORATED PART OF THE TOPANGA QUADRANGLE. 
LOS ANGELES COUNTY COOPERATIVE. CALIFORNIA 
...9.0034 

SOCORRO 2 DEGREE QUADRANGLE - NEW MEXICO 
.9.0040 

GEOLOGY OF THE RAPID CITY AREA, SOUTH DAKOTA 
9.0041 

URBAN GEOLOGY PLAN FOR CALIFORNIA • THE NA¬ 
TURE. MAGNITUDE. 6i COSTS OF GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBRF.V) .. 10.0003 

EASTERN SNAKE RIVER PLAIN REGION INVESTIGA¬ 
TIONS • IDAHO ... 14.0011 

ENVIRONMENTAL GEOMORPHlC STUDY OF THE 
COASTAL REGIMES ALONG THE SOUTH SHORE OF 
LONG ISLAND - NEW YORK .15.0027 

ENVIRONMENTAL GEOLOGY OF SELECTED PARTS OF 
NORTHWESTERN VERMONT . .15.0038 

URBAN GEOLOGY - PLAN FOR CALIFORNIA - THE NA¬ 
TURE, MAGNITUDE. AND COSTS OF GEOLOGIC 
HAZARDS AND RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV) .16.0025 

ENVIRONMENTAL PLANNING AND GEOLOGY • 
PROCEEDINGS OF THE SYMPOSIUM ON ENGINEER¬ 
ING GEOLOGY IN THE URBAN ENVIRONMENT 
...16.0054 

GEOLOGIC ENVIRONMENTAL MAPS FOR LAND-USE 
PLANNING, CALIFORNIA ...16.0055 

SOIL ENGINEERING RESEARCH - CALIFORNIA ...16.0056 

PROGRAM DESIGN-1971 - SAN FRANCISCO BAY REOION 
ENVIRONMENT AND RESOURCES PLANNING STUDY 
...16,0075 

ENVIRONMENTAL GEOLOGIC ATLAS OF THE TEXAS 
COASTAL ZONE. GALVES1ON-HOUSTON AREA 
...16.0104 


Environmental Hazards 


AVALANCHE STUDIES. 197M972 ..1.0001 
ACOUSTIC EMISSION AND RELATED PROPERTIES OK 
SNOW APPLIED TO THE DETERMINATION OF SLAB 
AVALANCHE INITIATION M042-EN ...1.0004 

AVALANCHES ON THE NORTH CASCADES HIGHWAY 
(SR-20) - SUMMARY REPORT ...1.0006 


ROCKY MOUNTAINS ...J.UOli 

AVALANCHE CONTROL IMPLEMENTATION STUDY 

1.0014 

HYDROLOGIC SYSTEMS MODELING AND SIMULATION 
.2.0007 

VAN NORMAN RESERVOIRS AREA, CALIFORNIA 
.3.0006 

COST-BENEFIT RISK ANALYSIS OF RESEARCH BUDGET¬ 
ING FOR EARTHQUAKE HAZARD MITIGATION 
.3.0008 

BUDGETING JUSTIFICATION FOR EARTHQUAKE EN¬ 
GINEERING RESEARCH .3.0009 

EARTHQUAKE - INDUCED EMBANKMENT DISTRESS 
3.0010 

URBAN GEOLOGY - PLAN FOR CALIFORNIA - THE NA¬ 
TURE. MAONITUDE. AND COSTS OF GEOLOGIC 
HAZARDS AND RECOMMENDATIONS FOR THEIR 
MITIGATION (ABRREV) . 3.0011 

ENGINEERING SEISMOLOGY 3.0019 

SEISMIC RISK - FDAA - WASHINGTON AND UTAH 
.3.0020 

REGIONAL GEOLOGIC FRAMEWORK - SAN ANDREAS 
FAULT - CALIFORNIA ...3.0039 

MEASUREMENT OF DYNAMIC CHARACTERISTICS OF 
SWITCHYARD EQUIPMENT ...3.0046 

TSUNAMI RESEARCH ...3.0049 

TETON DAM SEISMICITY • IDAHO ...3.0050 

NATIONAL LARTHOUAKE INFORMATION SERVICE 
...3.0051 

EARTHQUAKES RELATED TO RESERVOIR FILLING 
...3.0054 

SEISMIC DESIGN OF LOW-RISE BUILDINGS ...3.0059 

EARTHQUAKE RESISTANCE OF EARTH AND UOCKF1LL 
DAMS ...3.0066 

RECONNAISSANCE STUDY OF RECOVERABLE GROUND 
WATER ...3.0100 

OPTIMIZATION OF WATER RESOURCE SYSTEMS IN¬ 
CORPORATING EARTHQUAKE RISK ...3.0102 

MICROEARTHQUAKE MONITORING IN LOS ANGELES 
AREA ..3.0104 

EARTHQUAKE HAZARD REDUCTION, SAN FRANCISCO 
BAY REGION ...3.0107 

ENVIRONMENTAL GEOLOGY OF THE SAN FRANCISCO 
BAY REOION - CAUFORNIA ...3.0109 

INSTRUMENTAL STRAIN - CALIFORNIA AND NEVADA 
.3.0117 

MONTEREY-POINT REYES (EARTHQUAKE) - CALIFOR¬ 
NIA .3.0120 

ALASKA GEOLOGIC EARTHQUAKE HAZARDS ...3.0122 

REGIONAL AND DETAILED GRAVtTY STUDIES tN TEC¬ 
TONICALLY ACTIVE AREAS - CALIFORNIA ...3.0124 

SPECIAL MtCROEARTHQUAKE NETWORKS - ALABAMA 
AND TEXAS ...3,0125 
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ACTIVE t-'AULTS AND GEOLOGIC HAZARDS PT MUGU 
TO WILMINGTON. CALIFORNIA .. 3.0132 

CALIFORNIA M/EQ NET .3.0134 

CENTRAL CALIFORNIA SEtSMIC’tTY STUDIES 
CALIFORNIA 3.0135 

STUDY OF MECHANISM OF ACCUMULATION AND 
RELEASE OF TECTONIC STRESS IN CENTRA! 
CALIFORNIA ...3.0138 1 

EVALUATION OF THE INCREMENTAL SEISMIC RISK 
DUE TO RFSERVOtU FILLING ...3.0142 

AN INVESTIGATION OF THE SEISMICITY & 
EARTHQUAKE HAZARDS OF THE SANTA BARBARA 
CHANNEL REGtON - CALIFORNIA ...3.0157 

ENG AFTERSHOCK S TUDIES - CALIFORNIA ...3.0159 

RISK MAPS AND FIELD INVESTIGATIONS 3.0163 

SEISMIC RISK CORPS OF ENGINEERS • CONTIGUOUS 
UNITED STATES ..3.0164 

VA. SEISMICITY • 32 STATES AND PUERTO RICO 
.,3.0165 

GLEN CANYON AND AUBURN DAM SEISMICITY 
COLORADO .. 3.0166 

SOUTH CAROLINA SEISMICITY PROGRAM . .3.0168 

GREATER ANCHORAGE AREA BOROUGH, ALASKA 
...3.0172 

ENGINEERING GEOLOGY RECONNAISSANCE STUDIES 
OF COASTAL COMMUNITIES. ALASKA ...3,0175 

SNAKE RIVER PLAIN, PART A - REGIONAL TECTONICS - 
IDAHO ...3.0178 

TECTONIC ANALYSIS OF SEISMtCAt.I.Y ACTIVE ZONES 
IN NEVADA. IN SUPPORT OF EARTHQUAKE CON¬ 
TROL EXPERIMENT - CALIFORNIA, NEVADA, UTAH 
.3.0180 

HAMILTON 2 DEGREE .3.0184 

HUILDING PRACTICES FOR DIASTER MITIGATION 
...3.0188 

SEISMIC HAZARDS AND LAND-USE PLANNING .3.0197 

PROGRAM DESIGN-1971 - SAN FRANCISCO BAY REGION 
ENVIRONMENT AND RESOURCES PLANNING STUDY 
.3.0198 

REPORT OF THE TASK FORCE. ON EARTHQUAKE 
HAZARD REDUCTION PROGRAM PRIORITIES ...3.0200 

A STUDY OF MICROEARTHOUAKES IN THE 
SOUTHEASTERN UNITED STATES ...3.0202 

PROBABILISTIC METHODS IN CIVIL ENGINEERING 
...3.0208 

EARTHOUAKE EFFECTS ON REINFORCED CONCRETE 
BUILDINGS ...3.0211 


METROPOLITAN AREAS 3.0229 


EARTHQUAKE INDUCED TRANSIENT PORE PRESSURES 
IN EARTH DAMS 3.0231 


LARGE SCALE INTEGRATION IN URBAN PIANNINU 
WITH APPLICATIONS TO TALL BUILDING PLANNING 
tN REGIONS SUBJECTED TO NATURAL HAZARDS 
...3.0257 


A COMPREHENSIVE STUDY OF THE SElSMOTF.CTONU S 
OF THE ALEUTIAN ARC ■ ALASKA .3.0262 

SEISMIC HAZARD REGIONALIZATION AND PROBAllII I- 
TY OF FUTURE EARTHQUAKES IN THE UNIIEI) 
STATES .3.0268 

DENVER URBAN CORRIDOR STUDIES - COLORADO 
.4.0005 

PROFILING THE FOREST INCENDIARIST - AN ANAl Y‘ IS 
OF DOCUMENTED CASE HISTORIES ...S.OOOt 

PRESCRIBED FIRE TECHNOLOGY FOR THE SOUTIIWIM 
...5.0002 


PHYSICAL CHARACTERISTICS OF CHAMISE AS A Wil 
DLAND FUEL • CALIFORNIA . 5.0003 

FIRE WEATHER AND FIRE BEHAVIOR AT THE l‘X,H 
CANYON FIRE - CALIFORNIA 5.0004 

GUIDES FOR FUEL-BREAKS IN THE SIERRA NEVADA 
MIXED-CONIFER TYPE ...5.0005 
FOREST FIRE BEHAVIOR - CALIFORNIA ...5.0006 
FIRE MANAGEMENT SYSTEMS ...5.0007 
CONTRACT FOR PARTIAL SUPPORT OF THE COMMII 

tee on fire research ...s.ooos 

EMPLOYMENT OF AIR OPERATIONS IN THE EIRE SI R 
VICES - PROCEEDINGS OF A SYMPOSIUM. HELD Al 
ARGONNE NATIONAL LABORATORY (AMIRI V) 
...5.0009 


A STUDY OF FOREST SERVICE TELECOMMUNICAI IONS 
- VOLUME t - SUMMARY - MAIN STUDY RECOMMI N 
DATIONS AND FINDINGS .5.0010 

THE OUEAT OAKLAND. LOS ANGELES, AND SAN 
DIEGO FIRES, SEPTEMBER 22 TO 29. 1970 ...5.0012 

STUDIES OF IMAGES OF SHORT-LIVED EVENTS USING 
ERTS DATA • ALASKA ...5.0013 
FOREST FIRES IN MISSOURI ...5.0015 
FtRE WEATHER & BEHAVIOR OF THE LITTLE SIOUX 
FIRE - MINNESOTA ...5.0016 


RESEARCH AND DEVELOPMENT OF FIRE PREVEN MON 
TECHNOLOGY (FIRE PREVENTION) .5.0017 

PHYSICAL. CHEMICAL, AND PHYSIOLOGICAL PROPER 
TIES OF FUELS RELATED TO FIRE PHENOMENA 
...5.0018 

METHODS FOR THE PREVENTION AND CONTROL o! 
LIGHTNING FIRES ...5.0019 


EVALUATION OF STRUCTURAL DAMAGE CAUSED BY 
EARTHOUAKE TOWARD THE DEVELOPMENT OF 
EARTHQUAKE-RESISTANT DESIGN (ABBREV) ...3.0212 

RESEARCH STUDIES AND REPORTS ON EARTHOUAKE 
HAZARDS REDUCTION ...3.0218 


CONTROL AND USE OF FIRE PARTICULARLY tN WII 
DERNESS, PARK, AND OTHER RECREATIONAL AREAS 
...5.0020 

A MODEL OF THE FORESTS OF GLACIER NATIONAL 
PARK, MONTANA ...5.0021 
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NATIONAL FIRE DANGER RATING . .5.0027 

AIRBORNE INFRARED FOREST FIRE DETECTION 
SYSTEM . 5.0028 

RADAR METEOROLOGY AS A MODERN TOOL FOR 
FOREST FIRF. PROTECTION . 5.0029 

THE DETECTION OF CENTERS OF COMBUSTION OF 
SMALL DIMENSIONS BY THE METHOD FOR IR 
PHOTOGRAPHY .5.0030 

OPERATING PLAN FOR FIRE WEATHER SERVICE IN 
SOUTH CAROLINA 5.0031 

CORRELATION OF SATELLITE AND GROUND DATA IN 
AIR POLLUTION STUDIES (ABBREV) .5.0032 

FIRE ENVIRONMENTAL TEST CHAMBER - ITS DESIGN 
AND DEVELOPMENT ...5.0033 

FIRES CAUSED BY EQUIPMENT USED DURING CRITI¬ 
CAL FIRE WEATHER IN CALIFORNIA. 1962 • 1971 
.5.0034 

CHARACTERISTICS OF PEOPLE WHO START FIRES 
..SOME PRELIMINARY FINDINGS - CALIFORNIA 
5.0036 

REDUCING FIRE HAZARD IN PONDEROSA PINE THIN- 
NINO SLASH BY MECHANICAL CRUSHING - OREGON 
.5.0037 

FOREST FIRE HISTORY - A COMPUTER METHOD OF 
DATA ANALYSIS ...S.Q038 

PROBABILITY FIRE WEATHER FORECASTS SHOW 
PROMISE IN 3-YEAR TRIAL ...5.0039 

FOREST FIRE METF.OROLOGY IN TFlE PACIFIC 
COASTAL REGION ...5.0040 

FOREST FIRE STATISTICAL PROBLEMS ...5.0041 

DEVELOPMENT OF IMPROVED TECHNIQUES FOR 
USING PRESCRIBED FIRE IN SOUTHERN FORESTS 
...5,0042 

THE INFLUENCE OF WEATHER AND CLIMATE ON 
FOREST FIRE OCCURRENCE AND BEHAVIOR IN THE 
EAST AND SOUTH . 5.0043 

DEVELOPMENT OF EMISSION FACTORS FOR ESTIMAT¬ 
ING ATMOSPHERIC EMISSIONS .5.0044 

FIRE WHIRLWIND FORMATION OVER FLAT TERRAIN 
...5.0045 

FIRE SURVEILLANCE SYSTEMS FOR THE DETECTION 
AND MAPPING OF FIRES ...5.0046 

FIRF. ON A FOREST SOIL .5.0047 

SILVER VALLEY FLOOD • SOCIAL PSYCHOLOGICAL EF¬ 
FECTS ...6.0003 

EVALUATION OF FLOOD INSURANCE IN A DISASTER 
AREA .6.0013 

URBAN GROWTH, RUNOFF, EXTERNALITIES, AND IN- 
COME DISTRIBUTION EFFECTS IN RALSTON CREEK 
WATERSHEDS ...6.0018 

URBAN GEOLOGY PLAN FOR CALIFORNIA - THF. NA¬ 
TURE, MAGNITUDE, & COSTS OF OEOLOC.IC 
HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV) ...6,0045 


UCVJKUIrt 

INVESTIGATION AND ANALYSIS OF FLOODS FOR 
SMALL DRAINAGE AREAS IN NEW MEXICO .6.0129 

STATEWIDE FLOOD-FREQUENCY REPORT 
OKLAHOMA . 6.0139 

TEST OF THF. ERTS-DATA COLLECTION SYSTEM IN THF. 
SUSQUEHANNA RIVER BASIN 6.0143 

HYDROLOGIC INVESTIGATION OF SMALL DRAINAGE 
AREAS IN TEXAS ...6.0149 

KLOOOWAY EVALUATIONS BEFORE & AFTER CHAN¬ 
NEL MODIFICATIONS ASSUMING TOTAL 
METROPOLITAN DEVELOPMENT IN DRAINAGE 
BASINS JEFFERSON COUNTY, ALABAMA ...6.0161 
SEA COAST PLANNING PROJECT - CALIFORNIA ...6.0182 
PEAK DISCHARGE AND FREQUENCY FOR SMALL 
WATERSHEDS IN COLORADO . 6.0186 
FLOOD FREQUENCY IN URBAN AREAS - COLORADO 
...6.0187 

REGULATION OF FLOOD HAZARD AREAS TO REDUCE 
FLOOD LOSSES - VOLUME I, PARTS HV ...6.0226 
GEOHYDROLOGIC CONDITIONS AND FLOOD POTEN- 
TIALS IN THE SINK AREAS OF SOUTH WF.STERN 
SEMINOLE COUNTY, FLORIDA . 6.0230 

HYDROGRAPH MODEL STUDIES OF THE HILL¬ 
SBOROUGH, ALAFIA, AND ANCLOTE RIVER BASINS, 
FLORIDA ...6,0234 

SYNTHESIZING A PROCEDURE FOR FORMULATING 
URBAN FLOOD CONTROL PROGRAMS ...6.0238 
ATLANTA METROPOLITAN AREA URBAN FLOOD RU¬ 
NOFF CHARACTERISTICS • GEORGIA .6.0244 
FLOOD INUNDATION STUDY • WISCONSIN ...6,0248 

FLOOD PROFILES & FLOOD-PLAN INFORMATION, 
CEDAR RAPIDS, IOWA ...6.0276 

FLOOD PROFILES AND FLOODPLAIN INFORMATION 
FOR UNIVERSITY BRANCH, DRY RUN CREEK, CEDAR 
FALLS, IOWA ...6.0277 

FLOOD FREQUENCY, LOG-PEARSON TYPE III ANALYSIS 
- IOWA ...6.0278 

EFFECT OF URBANIZATION ON FLOOD RUNOFF - 
WICHITA AREA ...6.0282 
FLOOD PLAIN STUDIES -MINNESOTA ...6.0304 
FLOOD PLAIN MANAGEMENT STUDIES - LOWER MIN¬ 
NESOTA RIVER ...6.0305 

DEVELOPMENT OF MAGNITUDE AND FREOUENCY 
RELATIONSHIPS OF FLOODS ON SMALL STREAMS OF 
MISSOURI ...6.0316 

HYDROLOGY OF STREAMS IN ST. LOUIS 

METROPOLITAN AREA ...6.0317 
DETERMINATION OF FLOOD PEAKS, FLOOD PROFILES, 
& FLOOD INUNDATION - NEW JERSEY ...6.0326 
FLOOD INVESTIGATIONS - NF.W YORK ...6.0331 

MAONITUDE AND FREQUENCY OF FLOODS ON SMALL 
STREAMS - NORTH DAKOTA ...6.0344 
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FLOOD PLAIN INUNDATION ...6.0364 

URBAN HYDROLOGY STUDY • AUSTIN, TEXAS 6.0372 

URBAN HYDROLOGY STUDIES OF SELECTED AREAS IN 
TEXAS • DALLAS, AUSTIN ...6.0373 

URBAN HYDROLOGY STUDY . FORT WORTH, TEXAS 
.6.0383 

URBAN HYDROLOGY STUDY • DALLAS COUNTY, 
TEXAS ...6,0384 

URBAN HYOROLOGY STUOY • HOUSTON. TEXAS 
.6.0386 

URBAN HYDROLOGY STUDY, SAN ANTONIO. TEXAS 
...6.0389 

TECHNIQUES OF FLOOD-PLAIN MAPPING FOR LAND- 
USE MANAGEMENT OF FLOOD PLAINS ...6.0394 
URBAN HYDROLOGY OF STREAMS IN FAIRFAX COUN¬ 
TY 6.0400 

URBAN FLOOD HYDROLOGY OF STREAMS IN FAIRFAX 
COUNTY, VIRGINIA ...6.0401 

FLOOD INUNDATION STUDY, WISCONSIN ...6.0409 
WEATHER MODIFICATION IN NORTH DAKOTA ...7.0006 

TRACER STUDIES IN THE NATIONAL HAIL RESEARCH 
EXPERIMENT (NHRE) .7.0017 

COASTAL STORM DAMAGE WITH SPECIAL REFERENCE: 
TO THE DELMARVA REGION OF DELAWARE, MARY- 

land, Virginia ... 8.0002 

STORM SURGE RESEARCH ...8.0060 
REGIONAL SLOPE STABILITY STUDIES - CALIFORNIA 
AND PENNSYLVANIA ...9.0002 
LANDSLIDES - KENTUCKY ...9.0015 
SLOPE STABILITY OF CERTAIN SELECTED COLLUVIAL 
SOILS ...9.0019 

ROCK STRENGTH FROM FAILURE CASES - POWER. 
HOUSE SLOPE STABILITY STUDY, FORT PECK DAM. 
MONTANA ...9,0021 
SANTA CRUZ COUNTY COOP . .9.0027 
GEOLOGY OF THE POINT DUME OUADRANGLE AND 
THE LOS ANGELES COUNTY PART OF THE TRtUNFO 
PASS OUADRANGLE, LOS ANGELES CO. COOPERA- 
TIVE, CALIFORNIA ...9.0029 
MONTEREY BAY • CALIFORNIA ...9.0030 

MALIBU BEACH QUADRANGLE AND THE UNINCOR. 
PORATED PART OF THE TOPANCA OUADRANGLE, 
LOS ANGELES COUNTY COOPERATIVE. CALIFORNIA 
...9.0034 

REMOTE SENSING FOR GEOLOGIC HAZARDS AND DIS- 
ASTERS, MINE AREA CONSERVATION, SOIL MAPPING 
AND LAND USE PLANNING ...9.0035 
SOCORRO 2 DEGREE OUADRANGLE - NEW MEXICO 
...9.0040 

GEOLOGY OF THE RAPID CITY AREA. SOUTH DAKOTA 
...9.0041 

DENVER METROPOLITAN AREA, COLORADO , 9.0042 

SURFICIAL GEOLOGY OF JUNEAU AND VICINITY 
URBAN AREA, ALASKA ...9.0043 


I in y U.U l IVJ'' i jvi ...» uw » 

NUMERICAL ANALYSIS OF TORNADO WIND LOADS ON 
BUILDINGS - TEXAS .12.0019 

TSUNAMI RESEARCH AND ENGINEERING APPLICA¬ 
TIONS ...13.0015 

RECONNAISSANCE ENGINEERING GEOLOGY OF THE 
SITKA AREA, ALASKA ...13.0018 

VOLCANIC HAZARDS ON THE ISLANDS OF HAWAII 
...14.0001 

HAWAIIAN VOLCANO OBSERVATORY ...14.0004 

VOLCANIC HAZARDS IN THE CASCADE RANGE • 
CALIFORNIA AND WASHINGTON .14.0007 

VOLCANIC HAZARDS, ISLAND OF HAWAII . .14.0010 

EASTERN SNAKE RIVER PLAIN REGION INVESTIGA¬ 
TIONS- IDAHO ...14.0011 

SNAKE RIVER PLAIN, PART F - NORTH CENTRAL - 
IDAHO ... 14.0012 

SNAKE RIVER PLAIN, PART B - VOLCANIC ROCKS - 
IDAHO . ,14.0013 

ASSESSMENT OF RESEARCH ON NATURAL HAZARDS 
.16.0028 

COMMUNICATIONS IN NATURAL DISASTERS ...16.0033 

DESIGN AND IMPLEMENT A TRANSIT SYSTEM FOL¬ 
LOWING A NATURAL DISASTER .16.0034 

NATURAL ENVIRONMENTAL HAZARDS AND THEIR 
RELATIONSHIPS TO PLANNING, LOCATION AND 
DESIGN OF TRANSPORTATION FACILITIES ...16.0035 

SOIL ENGINEERING RESEARCH - CALIFORNIA ...16.0056 

WEATHER SATELLITE CAPABILITIES - PRESENT AND 
FUTURE ...16.0067 

BUILDING PRACTICES FOR DISASTER MITIGATION 
...16.0073 

COLLABORATIVE RESEARCH ON NATURAL HAZARDS 
...16.0094 


Environmental Impact 


See Also Solid Waste Management 

THE DETERMINATION OF THE FREQUENCY OF 
DROUGHT FLOWS OF VARYING DEGREES OF SEVERI¬ 
TY AND DURATION - NEW JERSEY ...2.0018 

RESPONSE OF POWER SYSTEMS TO THE SAN FERNAN- 
DO VALLEY EARTHQUAKE OF 9 FEBRUARY 1971 
...3.0023 

MONTEREY-POINT REYES (EARTHQUAKE) - CALIFOR¬ 
NIA ...3.0120 

MERAMEC PARK LAKE, UPPER MISSISSIPPI RIVER 
BASIN, MERAMEC RIVER, MISSOURI ...3.0242 

DENVER URBAN CORRIOOR STUDIES • COLORADO 
.4.0005 

STUDIES OF IMAGES OF SHORT-LIVED EVENTS USINO ‘ 
ERTS DATA - ALASKA ...5,0013 

LOCK HAVEN URBAN RENEWAL PROJECT, LOCK 
HAVEN, PENNSYLVANIA ...6.0024 
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KINGSTON DISASTER UKbAN KfcfNfcWAL rKUJLii. 
BOROUGH OF KINGSTON. LUZERNE COUNTY. 
PENNSYLVANIA. HUD PROJECT NO. R-6I5C .6.0029 

SPEWRELL BLUFF LAKE. FLINT RIVER. GEORGIA 
.6.0033 

REGULATION OF GREAT LAKES WATER LEVELS RE- 
PORT TO THE INTERNATIONAL JOINT COMMISSION 
BY THE INTERNATIONAL GREAT LAKES LEVELS 
BOARD ..6.0052 

HURRICANE CREEK WATERSHED PROJECT. 
HUMPHREYS AND DICKSON COUNTIES. TENNESSEE 
.6.0055 

HYDROLOGIC AND BIOLOGIC STUDIES OF SOUTHWEST 
FLORIDA (BIG CYPRESS) ..6.0067 

FLOOD INVESTIGATIONS FOR SMALL AREAS • IDAHO 
...6.0079 

OAKLEY SANGAMON REMOTE SENSING ENVIRONMEN¬ 
TAL RF.SEARCH PROGRAM • ILLINOIS . 6.0086 

GRAND ISLE, LOUISIANA. AND VICINITY HURRICANE 
PROTECTION ASSOCIATED WATER FEATURE, BAYOU 
LAFOURCHE • LOUISIANA (AUUREV) ...6.0096 

NEW ORLEANS TO VENICE, LOUISIANA. HURRICANE 
PROTECTION ...6.0097 

LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY • 
HURRICANE PROTECTION PROJECT ...6.0098 

MORGAN CITY. LOUISIANA. AND VICINITY (FRANKLIN 
AND VICINITY AREA) ...6.0099 

RED RIVER EMERGENCY BANK PROTECTION. LOUI¬ 
SIANA. ARKANSAS, AND TEXAS ...6.0100 

HURRICANE PROTECTION PROJECT, STRATFORD, CON¬ 
NECTICUT .6.0108 

BIG HILL LAKE, BIG HILL CREEK, KANSAS .6.0141 

ALTERNATE SOLUTIONS TO WATER RESOURCE 
DEVELOPMENT- A CASE STUDY - TEXAS , 6.0151 

PORT ARTHUR HURRICANE FLOOD PROTECTION. 
PORT ARTHUR AND VICINITY, TEXAS .6.0152 

LAND-USE REGULATIONS IN FLOOD PRONE AREAS • A 
SUMMARY OF THE WISCONSIN STUDY AND AN 
ANALYSIS OF ALABAMA LAND-USE LAW ...6.0162 

PLAN FORMULATION AND EVALUATION IN MULTIPLE 
PURPOSE WATER RESOURCE PROJECT A 
FRAMEWORK FOR REGIONAL PLANNING (ABBREV) 

. 6.0J75 

SEA COAST PLANNING PROJECI' • CALIFORNIA . 6.0182 

KANSAS - NORTH SECTOR UPPER WALNUT 
WATERSHED BUTLFR AND CHASE COUNTIES ...6.0195 

JNION CREEK WATERSHED PROJECT. SOUTH DAKOTA 
...6.0196 

TOLLOW CREEK WATERSHED PROJECT, SOUTH 
CAROLINA ...6.0197 

CANSAS - NORTH SECTOR UPPER WALNUT 
WATERSHED BUTLER AND CHASE COUNTIES ...6.0198 

9UTWOOD WATERSHED. ILLINOIS ...6.0199 

1URRICANE CREEK WATERSHED STRUCTURAL PP.O- 
JECT MEASURE, KENTUCKY .6.0200 


INliOlWVOJVPA ...U.UAUJ 

WHITEWATER CREEK HYDROLOGIC UNIT PROJECT 
MEASURE. CHEROKEE HILLS RC AND D PROJECT, 
OKLAHOMA .6.0206 

ZONING REGULATIONS OF THE CITY OF SARASOTA, 
FLORIDA . 6.0232 

IMPLICATIONS OF ZONING AS AN URBAN WATER 
MANAGEMENT MEASURE • GEORGIA ...6.0237 

SYNTHESIZING A PROCEDURE FOR FORMULATING 
URBAN FLOOD CONTROL PROGRAMS ...6.0238 

THE PEACHTREE CREEK WATERSHED AS A CASF. HIS- 
TORY IN URBAN FLOOD PLAIN DEVELOPMENT 
...6.0240 

ATLANTA METROPOLITAN AREA URBAN FLOOD RU¬ 
NOFF CHARACTERISTICS - GEORGIA .6.0244 

HAWAII ENVIRONMENTAL SIMULATION MODEL 
...6.0252 

SOCIO-ECONOMIC IMPLICATIONS OF ALTERNATIVE 
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AUTOMATIC MICROEARTHQUAKE PROCESSING - 
CALIFORNIA .3.0129 

CENTRAL CALIFORNIA SEISMICITY STUDIES • 
CALIFORNIA ...3.0135 

A STUDY OF STRONG EARTHQUAKE GROUND MOTION 
USING AN ARRAY OF ACCELEROGRAPHS • CALIFOR¬ 
NIA ...3.0147 

ELEMENTS OF DYNAMIC-INELASTIC DESIGN CODE 
...3.0154 

THE SEISMIC RISK MAP OF THE UNITED STATES • 
DEVELOPMENT. USE, AND PLANS FOR FUTURE 
REFINEMENT -3.0160 

RISK MAPS AND FIELD INVESTIGATIONS ...3.0163 

SEISMIC RISK CORPS OF ENGINEERS - CONTIGUOUS 
UNITED STATES ...3.0164 

SEISMICITY AND EARTH STRUCTURE ...3.0167 

TECTONIC ANALYSIS OF SEISMlCAl-l.Y ACTIVE ZONES 
IN NEVADA. IN SUPPORT OF EARTUOUAKE CON- 
TROt. EXPERIMENT • CALIFORNIA, NEVADA, UTAH 
...3.0180 

THE FAIRBANKS, ALASKA, EARTHQUAKES OF JUNE 21, 
1967 ...3,0221 

IMPROVED BODY-WAVE MAGNITUDES OF ALEUTIAN 
EARTHQUAKES 3.0222 

ALEUTIAN SEISMS PROGRAM - SFlSMOl.OGlCAL BUL¬ 
LETIN, MARCH 1971 ...3.0224 

SOME GROUND MOTION AND INTENSITY RELATIONS 
FOR THE CENTRAL UNITED STATES ...3.0235 

MAGNITUDE RECURRENCE RELATION FOR CENTRAL 
MISSISSIPPI VALLEY EARTHQUAKES .3.0237 

THE RELATION BETWEEN FELT AREA AND MAG¬ 
NITUDE FOR CENTRAL UNITED STALES 
EARTHQUAKES ...3.0238 

SEISMIC HAZARD REGIONALIZATION AND PROBABILI¬ 
TY OF FUTURE EARTHQUAKES IN THE UNITED 
STATES ...3.0268 


...J.UU3D 

STUDY OF GROUND SHOCK INDUCED LIQUEFACTION 
AS A MECHANISM FOR FAILURE OF MILITARY IN¬ 
STALLATIONS ...3.0067 

MODIFICATION OF SEISMOGRAPH RECORDS FOR EF¬ 
FECTS OF LOCAL SOU. CONDITIONS ...3.0093 

A STUDY OF STRONG EARTHQUAKE GROUND MOTION 
USING AN ARRAY OF ACCELEROGRAPHS • CALIFOR¬ 
NIA .3.0147 

SEISMICITY STUDIES OF THE CENTRAL APPALACHIAN 
REGION . 3.0277 

TSUNAMI RESEARCH . .13.0005 

TSUNAMI RESEARCH AND ENGINEERING APPLICA- 
TIONS -13.0015 

NAVY ENVIRONMENT • INVESTIGATIONS OF GENERA¬ 
TION OF OCEAN WAVES AND OF RESONANT 
RESPONSE OF HARBORS TO TSUNAMIS AND OTMF-R 
LONG WAVES .13.0016 

LONG-PERIOD WAVES AND SURGES 13.0019 

Tiro PROPAGATION of LARGE AMPLITUDE TSUNAMIS 
ACROSS A BASIN OF CHANGING DEPTH - OFF-SHORE 
BEHAVIOR .13.0029 

Seismic Wave Velocity 

NATIONAL INFORMATION SERVICE FOR EARTHQUAKE 
ENOINELRING, SAN FERNANDO DATA PROCESSING 
.3.0042 

ACCELERATIONS IN ROCK FOR EARTHQUAKES IN THE 
WESTERN UNITED STATES ...3.0092 

EARTHOUAKE CONTROL EXPERIMENT - MINNESOTA 
...3.0115 

PUGET SOUND, WASHINGTON, EARTHQUAKE AND THE 
MANTLE STRUCTURE BENEATH THE 
NOR THWESTERN UNITED STATES ...3.0146 

A STUDY OF STRONG liARTHOUAKE GROUND MOTION 
USING AN ARRAY OF ACCELEROGRAPHS - CALIFOR¬ 
NIA ...3.0147 

SEISMICITY AND EARTH S TRUCTURE . 3.0167 

STATE-OF-THE-ART FOR ASSESSING EARTHQUAKE 
HAZARDS IN THE UNITED STATES. REPORT 1. 
...3.0233 

THE RELATION BETWEEN FELT AREA AND MAG¬ 
NITUDE FOR CENTRAL UNITED STATES 
EARTHQUAKES ...3.0238 

SEISMIC STUDIES - SOUTH CENTRAL ILLINOIS 
EARTHQUAKE OF NOVEMBER 9, 1968 ...3.0241 

SEISMICITY OF THE SOUTHERN NEVADA REGION, 
DECEMBER 22, 1971 TO JULY I, 1972 -3.0245 

DILATANCY AND PREMONITORY VARIATIONS OF P, S 
TRAVEL TIMES ...3.0248 

A COMPREHENSIVE STUDY OF THE SEISMOTECTONICS 
OF THE ALEUTIAN ARC • ALASKA ...3.0262 

SEISMICITY STUDIES OF THE CENTRAL APPALACHIAN 
REGION -3.0277 
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Structural Studies 

MICROEARTHOUAKE OAT A ANALYSIS 3.0119 

EARTH STRUCTURE AND FAULT TECTONICS AS RE¬ 
LATED TO EARTHQUAKE PREDICTION - CALIFORNIA 
.3.0153 

TECTONIC ANALYSIS OF SElSMICALl.Y ACTIVE ZONES 
IN NEVADA. IN SUPPORT OF EARTHQUAKE CON¬ 
TROL EXPERIMENT - CALIFORNIA. NEVADA. UTAH 
..3.0180 

Surface Waves 

STUDIES OF GROUND MOTIONS IN LOCAL 
EARTHQUAKES .3.0028 

A MICROEARTHOUAKE STUDY OF THE LOWER MISSIS¬ 
SIPPI VALLEY - ARKANSAS, MISSISSIPPI AND TEN- 
NESSEF. .3.0236 

A COMPREHENSIVE STUDY OK THE SEISMOTECTONICS 
OI THE ALEUTIAN ARC • ALASKA ...3,0262 

EVALUATION OF LONG PERIOD SURFACE WAVES IN 
THE GULF OF ALASKA .13.0012 

Teleseisniology 

CRUSTAL DEFORMATION RELEASE. FAILURE AND 
TILTS IN ALASKA .3.0070 

INSTALLATION AND OPERATION OF A TELEMETERED 
SEISMIC NETWORK ON THE ALASKA PENINSULA 
...3.0072 

AUTOMATIC MICROEARTHOUAKE PROCESSING • 
CALIFORNIA 3.0129 

CALTECH SEISMIC NETWORK AND SAN FERNANDO 
EARTHQUAKE STUDIES . 3.0139 

A STUDY OF SEISMICITY AND CRUSTAL STRUCTURE 
IN WESTERN WASHINGTON USING A SEISMIC 
TELEMETRY NETWORK .3.0280 

Wave Attenuation 

STUDIES OF GROUND MOTIONS IN LOCAL 
EARTHQUAKES ...3.0028 

ACCELERATION’S IN ROCK FOR EARTHQUAKES IN THE 
WESTERN UNITED STATES .3.0092 

SEISMIC RISK CORPS OF ENGINEERS - CONTIGUOUS 
UNITED STATES ...3.0164 

SEISMIC HAZARD REGIONALIZATION AND PROBABILI¬ 
TY OF FUTURE EARTHQUAKES IN THE UNITED 
STATES ...3.0268 

REGIONAL EARTHQUAKE RISK STUDY - MISSOURI, AR¬ 
KANSAS, KENTUCKY. TENNESSEE, MISSISSIPPI AREA 
...3.0270 

Wave Dispersion 

IMPROVED BODY-WAVE MAGNITUDES OF ALEUTIAN 
EARTHQUAKES ...3.0222 


ENGINEERING SEISMOLOGY - CALIFORNIA ...3.0118 

ANALYSIS OF UQUEFACNON OF SATURATED GRANU¬ 
LAR SOILS DURING EARTHQUAKES . 3.0209 

SEISMIC GROUND EFFECTS IN THE LIGHT OF NEW 
THEORIES OF TECTONICS AND EARTHQUAKE 
MECHANISM ...3.0226 


Geosynclines 

See Structural Geology 
Tectonic Features 


Geothermal 

See Energy Conversion 

Natural Energy Sources 


Glaciology 


Glacial Features 
Cirques 

PUGET PEAK AVALANCHE, ALASKA ...1.0007 
Depositional Features 

SURFICIAL OEOLOGY OF JUNEAU AND VICINITY 
URBAN AREA, ALASKA . 9.0043 

Erosional Features 

SOIL POLLUTION - EROSION EFFECTS IN SOIL ...16.0106 
Outwash Plains 

SURFICIAL GEOLOGY OF JUNEAU AND VICINITY 
URBAN AREA. ALASKA ...9.0043 


Icf. Studies 

SHORE EROSION STUDY OF ERIE COUNTY, OHIO 
...15,0030 

Ice Acoustics 

ACOUSTIC EMISSION AND RF.LATED PROPERTIES OF 
SNOW APPLIED TO THE DETERMINATION OF SLAB 
AVALANCHE INITIATION U042-F.N ...1.0004 

ACOUSTIC EMISSION AND RELATED PROPERTIES OF 
SNOW APPLIED TO THE DETERMINATION OF SLAB 
AVALANCHE INITIATION ...1.0005 

Ice Alteration 

THERMAL SURVEILLANCE OF ACTIVE VOLCANOES 
...14.0009 
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'ELOPMENT OF AERIAL MEASUREMENT 
•CHNIOUES ...6.0165 
E HYDROLOGY ...6.0207 

Ice Mechanical Properties 

LANCHE STUDIES, 1971-1972 .1.0001 

USTIC EMISSION AND RELATED PROPERTIES OF 
OW APPLIED TO THE DETERMINATION OF SLAB 
/ALANCHE INITIATION ...1.0005 

PACK STABILITY INDICES RELATIVE TO THE 
.1MAX AVALANCHE ...1.0013 

E HYDROLOGY ...6.0207 

Ice Thermal Properties 

RMAL SURVEILLANCE OF ACTIVE VOLCANOES 
4.0009 


Snow Studii-.s 
Drifting Snow 

ER YIELD IMPROVEMENT AND AVALANCHE 
kZARD PREDICTION IN ALPINE AREAS OF THE 
ICKY MOUNTAINS ...I.00JJ 

Swnv Composition 

E HYDROLOGY ...6.0207 

Snow Density 

ER YIELD IMPROVEMENT AND AVALANCHE 
iZARD PREDICTION IN ALPINE AREAS OF THE 
ICKY MOUNTAINS ...1.0011 

SICAL PROPERTIES OF ALPINE SNOW AS RELATED 
i WEATHER AND AVALANCHE CONDITIONS 
.0012 

IV PACK STABILITY INDICES RELATIVE TO THE 
(MAX AVALANCHE ...1.0013 

Show Mechanical Properties 

STIC EMISSION AND RELATED PROPERTIES OF 
W APPLIED TO THE DETERMINATION OF SLAB 
ALANCHE INITIATION II042-EN ...1,0004 

USTIC EMISSION AND RELATED PROPERTIES OF 
OW APPLIED TO TUI: DETERMINATION OF SLAB 
'ALANCHE INITIATION .1.0005 

SICAL PROPERTIES OF ALPINE SNOW AS RELATED 
WEATHER AND AVALANCHE CONDITIONS 
.0012 

Snow Metamorphism 

STIC EMISSION AND RELATED PROPERTIES OF 
W APPLIED TO THE DETERMINATION OF SLAB 
ALANCHE INITIATION 11042-EN ...1.0004 
USTIC EMISSION AND RELATED PROPERTIES OF 
W APPLIED TO THE DETERMINATION OF SLAB 
ALANCHE INITIATION ...1.0005 


See Electronic Systems 

Communication Systems 


Government 

See Social Sciences 


Government Expenditures 

See Economics 

Income Analysis 

Grain Size and Distribution 

See Soil Science and Mechanics 
Physical Properties 


Granite 

See Igneous Hocks 


Granular 


See Soil Science and Mechanics 
Soil Types 


Graphical 

See Engineering Mechanics 
Analysis 


Grasslands 


STUDIES OF IMAGES OF SHORT-LIVED EVENTS USING 
ERTS DATA • ALASKA .5.0013 
FIRE WEATHER & BEHAVIOR OF THE LITTLE SIOUX 
FIRF. - MINNESOTA .5.0016 


Gravimeters 

See Geophysics 

Geophysical Instrumentation 


Gravity Dams 

See Hydraulics 
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Gravity Studies 

See Geophysics 


Groins 


See Hydraulics 


Groundwater 


See Water Types 


Groundwater Movement 


THE EFFECT OF GEOLOGIC STRUCTURE ON THE OC¬ 
CURRENCE OF FRESH GROUND WATER IN POS'I- 
OLIGOCENE DEPOSITS OF THE GULF COASTAL 
PLAIN ...3.0243 

HYDROLOGIC MODELS OF THE GREAT LAKES ...6.0267 

WATER RESOURCES OF THE RED RIVER OF THF. 
NORTH DRAINAGE BASIN IN MINNESOTA .6.0303 

THE EFFECT OF GROUND-WATER CONDITIONS ON 
LOCAL FLOODING IN THE KINGSTON AREA, 
PENNSYLVANIA ...6.0357 

HYDROLOGIC EFFECTS OF A SMALL RESERVOIR ON 
THE WATER SYSTEM OF NEDERLO CRF.F.K, WISCON¬ 
SIN ...6.0408 

LAND-SUBSIDENCE STUDIES IN CALIFORNIA - TO 
STUDY THE EXTENT, MAGNITUDE R .10.0018 


Habitat Studies 


See Ecology 


Hail and Sicet 

See Meteorology 

Meteorological Precipitation 


Halides 


See Minerals 


Harbors 


See Also Hydraulics 


SALrlUM-,1 13 ..fl.UU.JO 

WAVE AND SURGE CONDITIONS AFrER PROPOSED EX¬ 
PANSION OF MONTEREY HARBOR. MONTEREY. 
CALIFORNIA - HYDRAULIC MODEL INVESTIGATION 
.8.0041 

WAVE AND SURGE ACTION, MONTEREY HARBOR, 
MONTERF.Y, CALIFORNIA - MODEL INVESTIGATION 
.8.0042 

GALVESTON BAY HURRICANE SURGE - REPORT I - EF¬ 
FECTS OF PROPOSED BARRIERS ON HURRICANE 
SURGE HEIGHTS (AHBREVj ...8,0045 

MMA1CA BAY HURRICANE BARRIER STUDY NEW 
YORK..8.0119 

STABILITY OF RUBHLE-MOUND TSUNAMI BARRIER 
HILO HARBOR, HAWAII. HYDRAULIC MODEL IN¬ 
VESTIGATION ...13.0009 

STEADY-FLOW STABILITY TESTS OF NAVIGATION 
OPENING STRUCTURES, MILO HARBOR, TSUNAMI 
BARRIER, HILO. HAWAII • HYDRAULIC MODEL IN¬ 
VESTIGATION .13,0010 

NAVY ENVIRONMENT - INVESTIGATIONS OF GENERA- 
TION OF OCEAN WAVES AND OF RESONANT 
RESPONSE OF HARBORS TO TSUNAMIS AND OTHER 
LONG WAVES ..13.0016 

ENGINEERING GEOLOGY RECONNAISSANCE STUDIES 
OF COASTAL COMMUNITIES, ALASKA .13.0017 

LONG-PERIOD WAVES AND SURGES ...13.0019 

THEORETICS IN DESIGN OF THE PROPOSED CRESCENT 
CITY HARBOR TSUNAMI MODEL ...13.0026 

A REVIEW OF THE EXPERIMENTAL DATA RELATIVE 
TO THE PILOT MODF:L STUDY FOR THE DESIGN OF 
hilo harbor tsunami model ... 13.0027 

GROIN STUDY ON THE NORTH SHORE OF SUFFOLK 
COUNTY. LONG ISLAND, NEW YORK, BETWEEN 
ORIENT POINT AND PORT JEFFERSON HARBOR 
...15.0028 


Heat and Cooling Devices 


See Mechanical Power <5 Equipment 


Heat and Thermodynamics 


Hrat Transmission 

FIRE ENVIRONMENTAL TF.ST CHAMBER • ITS DESIGN 
AND DEVELOPMENT ...5.0033 

FIRE WHIRLWIND FORMATION OVER FLAT TERRAIN 
...5.0045 

FIRE SURVEILLANCE SYSTEMS FOR THE DETECTION 
AND MAPPING OF FIRES ...5.0046 
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WATfcK YILLU IMrKUVtlvlr.lN I AiNL> AVALAiN»_ri£ 
HAZARD PREDICTION IN ALPINE AREAS OF THE 
ROCKY MOUNTAINS ...1,0011 

Thermodynamic Relations 

EARTHQUAKE RESPONSE OF GRAVITY DAMS 1NCLUD- 
ING RESERVOIR INTERACTION . 3.0029 

EARTHQUAKE RESPONSE OF AXlSYMMETRIC TOWER 
STRUCTURES SURROUNDED BY WATER .3.0034 


Heat Budget 

See Meteorology 


Heal Flows 

See Geophysics 

Geothermal Properties 


Heat Transmission 

See Heat and Thermodynamics 


Helicopters 

See Transportation Engineering 
Transportation Systems 


High-rise 

See Buildings <5 Land Development 
Building Classification 

Highway Classification 

See Transportation Engineering 


Highway Emergency 

See Transportation Engineering 
Traffic Engineering 


Highway Structures 

See Mechanics of Structures 


Hiking 

See Recreation 

Recreation Activities 


Family Housing Construction 

MILTON SOUTH. MILTON NORTH AND TURBOT 
TOWNSHIP DISASTER. URBAN RENEWAL PROJECTS, 
PENNSYLVANIA .6.0027 


Home Management 

SOCIOLOGICAL IMPACT OF A FLOOD-CONTROL RESER- 
VOIR ...6.0360 


Hospital & Medical Facilities 


Hospital Personnel & Staffing 

MILITARY BLOOD BANKING (CIVIL DISASTERS) 
.16.0007 


Hospital Services a- Units 
Emergency Service 

MILITARY BLOOD BANKING (CIVIL DISASTERS) 
...16.0007 

HELICOPTER AMBULANCE SERVICE TO EMERGENCIES 
.16.0012 

SYSTEMS ANALYSIS OF EMERGENCY CARE DELIVERY 
...16,0018 

DESIGN TO ESTABLISH A FEASIBLE PLAN FOR EMEU- 
GENCY MEDICAL CARE, IN THE METROPOLITAN 
NASHVILLE-MIDDLE TENNESSEE REGION .16.0023 

Outpatient Clinic 

SYSTEMS ANALYSIS OF EMERGENCY CARE DELIVERY 
.16.0018 


Hospitals 

See Buildings & Land Development 
Building Classification 


Housing 

See Urban Research 


Humidity • Water Vapor 

See Meteorology 


Hurricanes • Tropicai Cyclones 

See Meteorology 

Atmos here Disturbance 


HYDRAULIC. GEOLOGIC & SElSMOLOGIC STUDIES 
3.0056 

EARTHQUAKES AND ACTIVE FAULTS 3.0173 

HYDROLOGIC STUDIES (STORM STUDIES) ...6.0095 

COMPREHENSIVE PLAN, CITY OF HAMILTON, TEXAS 
6.0148 

PRESENT AND POTENTIAL MULTIPLE USES OF CANAL 
SYSTEMS • PHASE I 6-0154 

THE EFFECTIVENESS OF FLOOD CONTROL STRUCTURE 
OF THE LOWER MINNESOTA RIVER WATERSHED DIS¬ 
TRICT 6.0302 

COST-EFFECTIVFINESS ANALYSES OF REGIONAL 
FLOOD PLAIN MANAGEMENT ACTIVITIES 6.0345 

STRF.AMR.OW SIMULATION AND FLOGD PROFILE 
DETERMINATION IN OHIO • A PILOT STUDY .6.0348 

URBAN HYDROLOGY STUDY ■ FORT WORTH. TEXAS 
6.0383 

PILOT STUDY OF FLOOD PLAIN MANAGEMENT • 
WASHINGTON 6.0402 

THE USE OF DETAILED SOILS INFORMATION FOR 
DELINEATING AND REGULATING FLOOD PLAINS • 
LEGAL AND ADMINISTRATIVE CONSIDERATIONS 
.6.0413 

GALVESTON BAY HURRICANE SURGE • REPORT (2) EF¬ 
FECTS OF PROPOSED BARRIERS ON TIDES, CUR¬ 
RENTS. SALINITIES, AND DYE DISPERSION (ABBREV) 
...8.0046 

EFFECTS ON LAKE PONTCHARTRAIN, LA , OF HUR¬ 
RICANE SURGE CONTROL STRUCTURES AND MISSIS¬ 
SIPPI RIVER-GULF OUTLET CHANNEL . 8.0048 

PRELIMINARY REPORT ON AN ANALYSIS OF PROJECT 
II DATA (WAVE FORCES ON A PILE). HURRICANE 
CARLA, GULF OF MEXICO 8.0051 

HYDRAULIC EROSION OF SOUS ...15.0012 

COASTAL ENGINEERING STUDIES RELATED TO 
FLORIDA'S SHORELINE AND BEACH EROSION 
PROBLEMS 15.0016 


AQUEDUCTS 

MEASUREMENT OF DYNAMIC CHARACTERISTICS OF 
SWITCHYARD EQUIPMENT .3.0046 


Artificial Islands 

STUDY OF SEAWATER DESALTING AS EMERGENCY 
WATER SUPPLY EOR NEW YORK CITY . .2.0001 


Beach Hydraulics 

ENVIRONMENTAL GEOLOGY OF THE SAN ERANCISCO 
BAY REGION - CALIFORNIA . 3.0109 


.15.0001 

JEKYLL ISLAND, GEORGIA. BEACH EROSION CONTROL 
AND HURRICANE PROTECTION ...15.0007 

STATEN ISLAND BEACH EROSION CONTROL AND HUR¬ 
RICANE PROTECTION PROJECT, STATEN ISLAND, 
NEW YORK ...15.0009 

BEACH EROSION PROJECT, DELAWARE. COAST PRO¬ 
TECTION PROJECT, DELAWARE ,15.0010 

VIRGINIA BEACH, VIRGINIA • BEACH EROSION CON¬ 
TROL AND HURRICANE PROTECTION ...15.00)1 

COASTAL WORKS EVALUATION - CALIFORNIA, 
FLORIDA .15.0015 

A STUDY OF NEARSHORE PROCESSES IN SOUTHEAST 
FLORIDA 15.0017 

GROIN STUDY ON THE NORTH SHORE OF SUEEOLK 
COUNTY, LONG ISLAND, NEW YORK, BETWEEN 
ORIENT POINT AND POUT JEFFERSON HARBOR 
.15.0028 

PROPERTIES AND STABILITY OF A IEXAS BARRIER 
BEACH INLET ...15.0035 


Bkkakwati.rs 

DESIGN FOR FLOOD CONTROL AND WAVE PROTEC¬ 
TION, CHAGRIN RIVER, EASTLAKE, OHIO • HYDRAU¬ 
LIC MODEL INVESTIGATION . .6.0116 

WAVE AND SURGE CONDITIONS AFTER PROPOSED EX¬ 
PANSION OF MONTEREY HARBOR, MONTEREY, 
CALIFORNIA - HYDRAULIC MODEL INVESTIGATION 
.8.0041 

WAVE AND SURGE ACTION, MONTEREY HARBOR, 
MONTEREY, CALIFORNIA • MODEL INVESTIGATION 
.8.0042 

COMPOSITE MATERIALS FOR OCEAN CONSTRUCTION 
.15.0001 


BUl.KUKAlXS 

A SIMPLIFIED PROCEDURE FOR EVALUATING SOIL 
LIQUEFACTION POTENTIAL ...3.0097 

BEACH EROSION PROJECT, DELAWARE COAST PRO¬ 
TECTION PROJECT, DELAWARE ...15.0010 


Channels 

PEAK DISCHARGE AND FREQUENCY FOR SMALL 
WATERSHEDS IN COLORADO ...6.0049 

CHENA RIVER LAKES PROJECT, ALASKA • PROBLEMS 
RELATING TO CHANNEL DEVELOPMENT EROSION 
& BANK & LEVEE PROTECTION ...6.0053 

DESIGN EOR FLOOD CONTROL AND WAVE PROTEC¬ 
TION. CHAGRIN RIVER, EASTLAKE, OHIO - HYDRAU¬ 
LIC MODEL INVESTIGATION .6.0116 
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Mb I KUPULII AN UhvbLOrMLN I IN (JKAINAOL 
BASINS JEFFERSON COUNTY, ALABAMA ...6.0161 

FLOOD PROFILES & FLOOD-PLAIN INFORMATION, 
CEDAR RAPIDS, IOWA ...6.0276 

DETERMINATION OF FLOOD PEAKS, FLOOD PROFILES. 
& FLOOD INUNDATION - NEW JERSEY .6.0326 

MAGNITUDE AND FREQUENCY OF FLOODS IN UTAH 
6.0392 

DISCHARGE CHARACTERISTICS OF HURRICANE BAR¬ 
RIERS, WARF.HAM-MARION. MASSACHUSETTS • 
HYDRAULIC MODEL INVESTIGATION .8.0043 

PROPERTIES AND STABILITY OF A TEXAS BARRIER 
BEACH INLET .15.0035 


Chutes 

FLOOD-CONTROL PROJECT HOOSIC RIVER. NORTH 
ADAMS MASSACHUSETTS 6.0120 


Coastal Engineering 

STOCHASTIC INELASTIC RESPONSE OF OFFSHORE 
TOWERS TO STRONG MOTION EARTHQUAKES 
.3.0033 

lake: pontchartrain, Louisiana and vicinity - 

HURRICANE PROTECTION PROJECT ...6.0098 

PROTECTION OF NARRAGANSETT BAY FROM HUR¬ 
RICANE SURGES ...6.0119 

GALVESTON BAY HURRICANE SURGE - REPORT 2 EF¬ 
FECTS OF PROPOSED BARRIERS ON TIDES, CUR¬ 
RENTS, SALINITIES, AND DYE DISPERSION (ABBREV) 
...8.0038 

GALVESTON BAY HURRICANE SURGE • REPORT 3 - EF¬ 
FECTS OF BARRIERS ON TIDES, CURRENTS, SALINI¬ 
TIES. AND DYE DISPERSION (ABBREV) .8.0039 

GALVESTON BAY HURRICANE SURGE STUDY • HAR¬ 
RIERS ON HURRICANE SURGE HEIGHTS - HYDRAU¬ 
LIC MODEL INVESTIGATION .8.0040 

GALVESTON BAY HURRICANE SURGE • REPORT I - EF¬ 
FECTS OF PROPOSED UARRIERS ON HURRICANE 
SURGE HEIGHTS (ABBREV) ...8.0045 

STABILITY OF RUBBLE-MOUND TSUNAMI BARRIER 
HILO HARBOR, HAWAII. HYDRAULIC MODEL IN¬ 
VESTIGATION .13.0009 

STEADY-FLOW STABILITY TESTS OF NAVIGATION 
OPENING STRUCTURES, HILO HARBOR, TSUNAMI 
BARRIER, HILO. HAWAII • HYDRAULIC MODEL IN¬ 
VESTIGATION ...13.0010 

BEACH EROSION PROJECT, DELAWARE COAST PRO- 
TECriON PROJECT, DELAWARE ...15.0010 


Conduits 

BEHAVIOR OF UNDERGROUND BOX CONDUITS IN THE 
SAN FERNANDO EARTHQUAKE OF 9 FEBRUARY 1971 
...3.0005 


Lftl UUKLht - LOUISIANA (AUUKfcV) ..G.Uim 

NEW ORLEANS TO VENICE, LOUISIANA, HURRICANE 
PROTECTION ...6,0097 

LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY • 
HURRICANE PROTECTION PROJECT . 6.0098 

DIG HILL LAKE, BIG HILL CREEK, KANSAS ...6.0141 

GRANT TO DESIGN A REBUILDING PLAN FOR GULF¬ 
PORT. MISSISSIPPI, TO RESTORE THE DAMAGE OF 
HURRICANE CAMILLE, VOLUMES IV & V (ABBREV) 
... 8.0012 

LAND-SURFACE SUBSIDENCE, TEXAS CITY AND 
SF.ABROOK AREAS, TEXAS ...10.0012 

COMPOSITE MATERIALS FOR OCEAN CONSTRUCTION 
.15.0001 

JEKYLL ISLAND. GEORGIA. BEACH EROSION CONTROL 
AND HURRICANE PROTECTION ...15.0007 


Culverts 

PEAK DISCHARGE AND FREQUENCY FOR SMALL 
WATERSHEDS IN COLORADO 6.0049 

FLOOD PROTECTION AT CULVERT OUTLETS ...6.0050. 

CRITICAL ANALYSIS OF FIVE. WATERSHED MODELS IN 
FOUR PHYSIOGRAPHIC REGIONS OF GEORGIA 
...6.0074 

FLOOD HYDROLOGY ON SMALL DRAINAGE AREAS IN 
GEORGIA ...6.0075 

FLOOD INVESTIGATIONS FOR SMALL AREAS - IDAHO 
6.0079 

FLOOD FLOWS FROM SMALL DRAINAGE BASINS IN IL¬ 
LINOIS ...6.0082 

FLOOD INVESTIGATIONS - HIGHWAY COMMISSION - 
KANSAS ...6.0091 

FLOOD FREQUENCY OF SMALL STREAMS IN LOUI¬ 
SIANA .6.0094 

SPILLWAY DESIGN FLOODS FOR SMALL DAMS IN 
RURAL MISSOURI ...6.0122 

APPLICATION OF HYDROLOGIC AND HYDRAULIC 
RESEARCH TO CULVERT SELECTION IN MONTANA - 
VOLUME I - REPORT ...6,0125 

EFFECTS OF URBANIZATION ON FLOODS AT WINSTON- 
SALEM, NORTH CAROLINA ...6.0134 

EFFECTS OF URBANIZATION ON FLOODS AT DURHAM, 
NORTH CAROLINA ...6.0135 

EFFECTS OF URBANIZATION ON FLOODS AT LENOIR, 
NORTH CAROLINA ...6.0136 

STATEWIDE FLOOD-FREQUENCY REPORT 
OKLAHOMA ...6.0139 

INVESTIGATION AND ANALYSIS OF FLOODS l-ROM 
SMALL WATERSHEDS IN OKLAHOMA ...6.0140 
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- INDIANA . 6.0208 

HYDROLOGY OF OUTSTANDING FLOODS ...6.0211 

FLOOD FREQUENCY OF ALABAMA STREAMS - 
ALABAMA ...6.0213 

DEVELOPMENT OF HYDROLOGIC DATA NETWORKS IN 
URBAN AREAS ...6.0220 


HAWAII hNViKUNMc.iN i /\u jimuuAiiui'i ivivji.zr.i_ 
...6,0252 

STREAMFLOW VARIABILITY • ILLINOIS ...6.0263 

RUNOFF FROM SMALL AGRICULTURAL AREAS IN IL¬ 
LINOIS .6.0265 

HYDROLOGIC MODELS OF THE GRF.AT LAKES . 6.0267 

THE EFFECT OF URBANIZATION ON HYDROI.(XiY OF 
WATERSHEDS ■ INDIANA ...6.0270 

CITY OF JACKSON. MISSISSIPPI. WATER RESOURCES 
STUDY 6.0310 

HYDROLOGY OF STREAMS IN ST. LOUIS 
METROPOLITAN AREA ...6.0317 

HYDROLOGY OF STREAMS IN ST. LOUIS COUN TY • MIS- 
SOUR! . 6.0319 

HYDROLOGY OF SUBURBAN AREAS • NEW' JERSEY 
. 6.0323 

FLOOD FREQUENCY STUDY IN NEW MEXICO ...6.0327 

HYDROLOGIC EFFECTS OF URBANIZATION IN Till: 
UNITED STATES ...6.03.18 

URBAN RUNOFF . 6,0339 

COST-EFFECTIVENESS ANALYSES OF REGIONAL 
FLOOD PLAIN MANAGEMENT ACTIVITIES ...6.0345 

APPRAISAL OF THE WATER AND RELATED LAND 
RESOURCES OF OKLAHOMA - REGION EIGHT - l«J7l 
. .6.0350 

APPRAISAL OF THE WATER AND RELATED LAND 
RESOURCES OF OKLAHOMA ...6,0351 

BEECH RIVER WATERSHED PROJECT • TENNESSEE 
...6.0368 

FLOODING OF SMALL STREAMS IN NASUVILLE-DAVID- 
SON COUNTY AREA. TENNESSEE ...6.0370 

URBAN HYDROLOGY STUDY - AUSTIN. TEXAS ...6.0372 

URBAN HYDROLOGY STUDIES OF SELECTED AREAS IN 
TEXAS - DALLAS. AUSTIN ...6.0373 

HYDROLOGIC STUDIES OF SMALL RURAL TEXAS 
WATERSHEDS ...6.0375 

URBAN HYDROLOGY STUDY • SAN ANTONIO, TEXAS 
...6.0377 

URBAN HYDROLOGY STUDY. DALLAS. T EXAS ...6.0382 

URBAN HYDROLOGY STUDY ■ 1-ORT WORTH, TEXAS 
...6.0383 

URBAN HYDROLOGY STUDY ■ HOUSTON, TEXAS 
...6.0386 

URBAN HYDROLOGY STUDY, SAN ANTONIO, TEXAS 
.6.0389 

URBAN HYDROLOGY OF STREAMS IN FAIRFAX COUN¬ 
TY .6.0400 

URBAN FLOOD HYDROLOOY OF STREAMS IN FAIRFAX 
county. Virginia ... 6.0401 

HYOROLOGIC EFFECTS OF A SMALL RESERVOIR ON 
THE WATER SYSTEM OF NEDERLO CREEK, WISCON¬ 
SIN .6.0408 
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valley • California ... 10.0019 

EARLY DETECTION AND CORRECTION OF SINKHOLE 
PROBLEMS - ALABAMA 10.0027 

WEATHER SATELLITE CAPABILITIES - PRESENT AND 
FUTURE ...16.0067 

Hydrostatic 

See Soil Science and Mechanics 
Pressure 

Hysteresis 

See Engineering Mechanics 

Ice Crysiais 

See Meteorology 

Meteorological Condensation 

Ice Jam 

See Glaciology 
Ice Studies 

Ice Studies 

See Glaciology 

Igneous Activity - Yolcanism 

Sec Structural Geology 
Tectonics 

Igneous Rocks 

MALIBU BEACH QUADRANGLE AND THE UNINCOR¬ 
PORATED PART OF HIE TOPANGA QUADRANGLE, 
LOS ANGELES COUNTY COOPERATIVE, CALIFORNIA 
.9.0034 

Andfsht. 

GEOLOGY OF THE POINT DUME OUADRANGLE AND 
THE LOS ANGELES COUNTY PART OF THE TRIUNFO 
PASS QUADRANGLE, LOS ANGELES CO COOPERA¬ 
TIVE, CALIFORNIA ...9.0029 


i ciNiiNauLA, vvnamiNu i vjix ...j.uuo 

SNAKE UIVI-R PLAIN, PART A - REGIONAL TECTONICS • 
IDAHO .3.0178 

SNAKE RIVER PLAIN, PART B - VOLCANIC ROCKS - 
IDAHO ...3.0185 

GEOLOGY OF THE POINT DUME OUADRANGLE AND 
THE LOS ANGELES COUNTY PART OF THE TRIUNFO 
PASS QUADRANGLE, LOS ANGELES CO. COOPERA¬ 
TIVE. CALIFORNIA ...9.0029 

GEOLOGY OF' THE POINT BONITA OUADRANGLE. 
CALIFORNIA .9.0032 


Crysiafunf. Hocks 

MOUNTAIN SOILS, FRONT RANGE URBAN CORRIDOR 
.9.0045 


Granitf. 

EAUTHOUAKE CONTROL EXPERIMENT - MINNESOTA 
.3.0115 


Inirusivf Rocks 

GEOLOGY OF THU POINT DlJME OUADRANGLE AND 
THE LOS ANGELES COUNTY PART OF THE TRIUNFO 
PASS OUADRANGLE, LOS ANGELES CO. COOPERA- 
11VE. CALIFORNIA ...9.01)29 


Lava 

SNAKE RIVER BASIN. PART F - SOUTHERN PART, 
NORTHWEST MARGIN - IDAHO ...3.0182 
HAWAIIAN VOLCANO OBSERVATORY ...14.0004 

Mac.ma 

HAMILTON 2 DEGREE ...9.0048 

SEISMIC SURVEILLANCE OF AUGUSTINE REDOUBT 
AND SPURR VOLCANOES, COOK INLET. ALASKA 
...14.0005 

REGIONAL VOLCANOLOGY - WESTERN UNITED 
STATES INCLUDING ALASKA AND HAWAII ...14.0014 


RHYOl.HK 

SNAKE RIVER PLAIN. PART 11 - VOLCANIC ROCKS - 
IDAHO ...3.0185 


Toff 

SNAKE RIVER PLAIN. PART E - NORTH CENTRAL - 
IDAHO .14.0012 
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EARTHQUAKE HAZARDS REDUCTION-NORTHWEST 
AND GEOLOGY OF THE NORTHWESTERN OLYMPIC 
PENINSULA. WASHINGTON 3.0128 


SNAKE RIVER PLAIN, PART A - REGIONAL TECTONICS • 
IDAHO 3.0178 

SNAKE RIVER PLAIN. PART E • NORTH CENTRAL • 
IDAHO .3.0181 

SNAKE RIVER BASIN. PART F • SOUTHERN PART. 
NORTHWEST MARGIN • IDAHO .3.0182 

GEOLOGY OF THE POINT DUMP QUADRANGLE AND 
THE LOS ANGELES COUNTY PART OF THE TRIUNFO 
PASS QUADRANGLE. LOS ANGELES CO. COOPERA¬ 
TIVE. CALIFORNIA 9.0029 

GEOLOGY OF THE POINT BONITA QUADRANGLE. 
CALIFORNIA 9.0032 

VOLCANIC HAZARDS IN THE CASCADE RANGE • 
CALIFORNIA AND WASHINGTON . 14.0007 

NAKE RIVER PLAIN, PART B - VOLCANIC ROCKS • 
IDAHO 14.0013 


Ignition 

See Fire Research 


imaging 

See Techniques and Instrumentation 
Optical instrumentation 

impact and Shock 

lee Engineering Mechanics 
Forces and Loadings 

Impact of Land Use 

'ee Buildings & Land Development 
Land Use and Development 

In Situ Techniques 


See Publications 

Indigenous Workers 

See Occupations, Populations 

Industrini Engineering 

HYDRAULIC. GEOLOGIC & SEISMOLOOIC STUDIES 
.3.0056 

SENSITIVITY ANALYSES AND GRAPHICAL Ml-CHOI) 
FOR PRELIMINARY SOLUTIONS . 3.0062 

APPLICATION OF PROBABILITY, STATISTICS AND DECT- 
SION THEORY IN SOIL ENGINEERING . 3.0137 

PROBABILIST IC' ANALYSIS OF LI.AS IO-PI.ASTTC STRUC¬ 
TURES 3.0215 

DISASTER INVESTIGATIONS ...6.0001 

BIG HILL LAKE, BIO HILL CREEK. KANSAS . 6.0141 

Industrial Pollution 

See dir Pollnt •on 

Industrial Sector 

See Economics 

Industrial Structures 

See Mechanics of Structures 

Industrial Wastes 

Sec Waste Water Treatment l Disposal 
See Water Quality 
Pollution Sources 


ee Techniques and instrumentation 


Information Centers 


In Situ Test 

ee Soil Science and Mechanics 
Techniques and Instrumentation 


NATIONAL EARTHQUAKE INFORMATION SERVICE 
..3.0051 

NATIONAL EIRE DANGER RATING . .5.0027 
HYDROLOGY OF SMALL WATERSHEDS ...6.0190 
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...6.0259 


Information Services 


MEETING THE EARTHQUAKE CHALLENGE • EINAL RE¬ 
PORT TO THE LEGISLATURE STATE OF CALIFORNIA 
BY THE JOINT COMMITTEE ON SEISMIC SAFETY 
...3.01 SO 

TOWARD REDUCTION OF LOSSES FROM 
EARTHQUAKES ...3.0(86 

INELASTIC RESPONSE OF BUILDINGS AND STRUC¬ 
TURAL RESTORATION .3.0190 

FIRE PREVENTION • CALIFORNIA . 5.0025 

THE FEDERAL RESPONSE TO TROPICAL STORM 
AGNES; A REPORT TO THE SENATE COMMITTEE ON 
PUBLIC WORKS, SUBCOMMITTEE ON DISASTER RE¬ 
LIEF ...6.0002 

CONSOLIDATED SYSTEMS OF EMERGENCY SERVICES • 
NEBRASKA (PROJECT 20/20) ...16.0014 

PUBLIC SAFTETY SUBSYSTEM - VOLUME I - ANALYSIS 
OVERVIEW ...(6,0050 

PUBLIC SAFETY SUBSYSTEM - CONCEPTUALIZATION 
TASK COMPLETION REPORT ...16.0051 

THE CHARLOTTE CONSORTIUM TASK I REPORT • 
VOLUME IIA • ANALYSIS OF' MUNICIPAL ACJTVITIES • 
PUBLIC SAFETY SUBSYSTEM ...(6.0096 

THE WICHITA FALLS CONSORTIUM PHASE I REPORT • 
VOLUME III - ANALYSIS OF MUNICIPAL ACTIVITIES • 
SECTION IV - PUBLIC SAFETY SUBSYSTEM ...16.0103 


Information Systems Research 

REGIONAL FLOOD-FREQUENCY STUDY (PHASE II) 
...6.0407 


Communication Theory 

AUTOMATIC MICROEARTHQUAKE PROCESSING 
CALIFORNIA ...3,0129 


CONTROI. THEORY 
Control Systems 

IMPACT VIBRATION DAMPERS IN A SEISMIC DESIGN 
...3.0038 

Sensin'vity Techniques 

HYDROLOGIC MODELS OF THE GREAT LAKES ...6.0267 


Data Reduction and Analysis 

COMPUTER SIMULATION OF SEVERE STORM OBSER. 
VATIONS WITH DOPPLER RADARS ...12.0041 


Design of Esperiments 

WEATHER AND CLIMATE MODIFICATION . PROBLEMS 
AND PROGRESS ...16.0063 

Management Science 

APPLICATION Of DECISION THEORY ]N STRUCTURAL 
DESIGN FOR RESISTANCE TO LOADINGS GENERATED 
BY EARTHQUAKE PHENOMENA .3.0136 

APPLICATION OF PROBABILITY, STATISTICS AND DECI¬ 
SION THEORY IN SOIL ENGINEERING ...3.0t37 

FIRE MANAGEMENT SYSTEMS ...5.0007 

AN OPTIMUM WATER ALLOCATION MODEL BASED ON 
AN ANALYSIS FOR THE KISSIMMEE RIVER BASIN • 
FLORIDA ...6.0066 

RUNOFF FROM SMALL AGRICULTURAL AREAS IN IL¬ 
LINOIS .6.0265 

Optimization Technique 

THE USE OF SYSTEMS ANALYSIS IN THE DEVELOP¬ 
MENT OF WATER RESOURCES MANAGEMENT PLANS 
FOR NEW YORK ST ATE • VOLUME I .6.0328 

Programming 

DEVELOPMENT-OF AN OPERATIONS MODEL FOR MON¬ 
TANA’S WATER RESOURCES. MIDDLE CREEK ueser. 
VOIR OPERATION .6.0126 

USE OF SYSTEMS ANALYSIS IN THE DEVELOPMENT OF 
WATER RESOURCES MANAGEMENT PLANS FOR NEW 
YORK STATE • ADDENDUM ...6.6(31 

OPTIMAL FLOOD ROUTING USING STOCHASTIC 
DYNAMIC PROGRAMMING ...6.0150 

Systems Analysis 

FIRE MANAGEMENT'SYSTEMS ...5.0007 

THE USF. OF SYSTEMS ANALYSIS IN THE DEVELOP¬ 
MENT OF WATER RESOURCES MANAGEMENT PLANS 
FOR NEW YORK STATE • VOLUME I ...6.0328 

AN ANALYSIS Of OPERATING SYSTEM EFFECTIVENESS 
• FOCUS ON THE BEHAVIOR OF LOCAL COORDINA¬ 
TORS ...t6.0085 


Mathematical Models 

FIRE MANAGEMENT SYSTEMS ...5.0007 

EFFECTS OF URBANIZATION ON FLOODS AT LENOIR, 
NORTH CAROLINA ...6.0136 

OPTIMAL FLOOD ROUTING USING STOCHASTIC 
DYNAMIC PROGRAMMING ...6.0(50 

RUNOFF FROM SMALL AGRICULTURAL AREAS IN IL¬ 
LINOIS ...6.0265 

HYDROLOGIC MODELS OF THE GREAT LAKES .6.0267 
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THUNDERSTORMS AND HAIL DAYS PROHABlLlTIES IN 
NEVADA .7.0016 

NUMERICAL STUDIES OF RAlNBAND CIRCULATIONS IN 
TROPICAL CYCLONES . 8.0125 
ANALYTICAL PHYSICAL MODEL 8.0126 
PROBABILISTIC MODELING OF EXTREME LOADS 
. 12.0035 

Development of Models 
RUNOFF SIMULATION 6.0156 

THE EFFECT OF URBANIZATION ON HYDROLOGY OF 
WATERSHEDS • INDIANA . 6.0270 

Modification of Models 

RUNOFF SIMULATION 6.0156 

Prediction Models 

STATISTICAL-DYNAMICAL PREDICTION OK HUR¬ 
RICANE TRACKS .8.0091 

Statistical Models 

APPLICATION OF DECISION THEORY IN STRUCTURAL 
DESIGN FOR RESISTANCE TO LOADINGS GENERATED 
BY EARTHQUAKE PHENOMENA 3.0136 

Stochastic Models 

THREE DIMENSIONAL STOCHASTIC MODELLING OF 
STRONG EARTHQUAKE GROUND MOTIONS 3.0087 
STOCHASTIC HYDROLOGY 6.0167 
RESEARCH INITIATION - A MULTIDIMENSIONAL 
STOCHASTIC MODEL FOR FLOOD PREDICTION 
.6.0259 

Testing of Models 

an optimum water allocation model based on 

AN ANALYSIS FOR THE KISSIMMEE RIVER BASIN • 
FLORIDA . 6.0066 


infrared Systems 

See Electronic Systems 
Sensing Systems 


Infrared Techniques 

See Techniques and Instrumentation 


Insurance 


See Economics 
Income Analysis 


Intergovernmental Relations 

See Social Sciences 
Government 


International 

See Law & Water 
Legislative Levels 

Internationai Programs 

NATIONAL EARTHQUAKE INFORMATION SERVICE 
.3.0051 


Intersections 

See Transportation Engineering 

Interstate 

See Transportation Engineering 
Highway Classification 

Interstitial Water 

See Sedimento/ogy 

Sediment Properties 


Intertidal - Littoral Areas 

A STUDY OF NEARSHORE PROCESSES IN SOUTHEAST 
FLORIDA ...15.0017 

SEA-CLIFF EROSION STUDIES, MASSACHUSETTS 
...15.0023 

SHORE EROSION STUDY OF ERIE COUNTY, OHIO 
...15.0030 


Intrusive Rocks 

See Igneous /locks 


Inversion 

.S'ee Meteorology 
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See Economics 
Income Analysis 


Ions & Gases in Water 

See Water Quality 
Water Properties 

Irrigation 

NEBRASKA DROUOHTS • A STUDY OF THEIR PAST 
CHRONOLOGICAL AND SPATIAL EXTENT WITH IM¬ 
PLICATIONS FOR THE FUTURE ...2.0016 

AN OPTIMUM WATER ALLOCATION MODEL BASED ON 
AN ANALYSIS FOR THE KISSIMMEE RIVER BASIN - 
FLORIDA ...6.0066 

REGIONAL COMPREHENSIVE MULTI-PURPOSE WATER 
RESOURCES PLANNING STUDIES IN NEW YORK 
...6.0130 

PRESENT AND POTENTIAL MULTIPLE USES OF CANAL 
SYSTEMS - PHASE I ...6.0154 

REMOTE SENSING. ALFAFIA AND PEACE RIVER 
BASINS, FLORIDA ...10.0029 

FLOOD AND SEDIMENT REDUCTION IN STEEP UNSTA¬ 
BLE BRUSHLANDS OF THE SOUTHWEST ...15.0002 


Island Arcs 

See Structural Geology 
Tectonic Features 

Islands 

JOINT PROBABILITY METHOD OF TIDE FREQUENCY 
ANALYSIS APPLIED TO ATLANTIC CITY AND LONG 
BEACH ISLAND. NEW JERSEY ...8.0112 


Isolation, Social & Perceptual 

See Stress - Behavioral Aspects 


Jet Stream 

See Meteorology 
Wind 


See Mechanics of Structures 

Joints • Fractures 

Sec Structural Geology 

Karst Topography 

See Geonwrphology 

Groundwater Features 

Key Bed • Marker Bed 

See Stratigraphy 

L Waves 

See Geophysics 
Seismology 

Lagoons 

KENNEDY SPACE CENTER OCEAN BEACH EROSION - 
FLORIDA .15.0005 

Lake Deposits 

See Sedimentology 

Sedimentary Deposits 

Lakes 

BEACHES AND GROUND WATER OF CAPE SABLE. 
FLORIDA. DURING EXTREME DROUGHT ...2,0014 

A MODEL OF THE FORESTS OF GLACIER NATIONAL 
PARK. MONTANA ...5,0021 

USE OF MULTISPECTRAL PHOTOGRAPHY IN WATER 
RESOURCE PLANNING AND MANAGEMENT IN 
NORTH CAROLINA ...6.0137 
BIG HILL LAKE, BIG HILL CREEK, KANSAS ...6.0t4l 
BIRCH LAKE. BIRCH CREEK niri aiioma aa'u) 

APPLICATIONS OF 
xcrHNini irf 

G 


Jetties 


SYSTEMS 6.0335 

THE POLITICAL ECONOMY OF WATER RESOURCES 
6.0336 

SURVEY OF LAKE FLOODING FROM ERTS-! • LAKE 
CHAMPLAIN .6.0393 

MICRO AND MESOSCALE GEOPHYSICAL FLUID 
DYNAMICS 8.0120 

LAKE SHORE EROSION IN ILLINOIS 15.0020 

Land - Sea Breezes 

See Meteorology 
Wind 

Land and Rock Slides 

See Qeomorphology 
Mass Wasting 

Land Forming 

See Techniques and Instrumentation 

Land Use 

See Urban Research 

See Water Resources Management 

Land Use and Developmeni 

See Buildings & Land Developmeni 
See Economics 

Landslides 

See Soil Science and Mechanics 

Lasers • Masers 

See Techniques and Instrumentation 
Remote Sensing 

Lava 

See Igneous Rocks 


TY AND DURATION • NEW JERSEY ...Z.UUIW 
FLOOD PLAIN STUDIES--M1NNKSOTA ...6,0304 
FLOOD PLAIN MANAGEMENT STUDIES • LOWER MIN- 
NESOTA RIVER ...6.0305 

Legislation • Zoning 

URBAN GROWTH, RUNOFF. EXTERNALITIES. AND IN¬ 
COME DISTRIBUTION ERECTS IN RALSTON CREEK 
WATERSHEDS ...6.0018 

FACTORS PERTINENT TO WATER QUALITY IN THE AL¬ 
BUQUERQUE METROPOLITAN AREA ...6.0128 
STUDY OF GUIDELINES FOR LAND MANAGEMENT AND 
U.SF. OF FLOOD-PRONE AREAS IN ALABAMA ...6.0157 

LAND-USE REGULATIONS IN FLOOD-I'RONE AREAS • A 
SUMMARY OF THE WISCONSIN STUDY AND AN 
ANALYSIS OF ALABAMA LAND-USE LAW ...6,0162 
URBAN HYDROLOGY OF POWAY VALLEY. CALIFOR¬ 
NIA ...6.0169 

SEA COAST PLANNING PROJECT - CALIFORNIA ...6.0182 
ANALYSIS OF LAND USE CONTROL MEASURES .6.0194 
IMPROVEMENT IN FLOOD-FREQUENCY ANALYSIS 
...6,0218 

REGULATION OF FLOOD HAZARD AREAS TO REDUCE 
FLOOD LOSSES - VOLUME I, PARTS MV . 6.0226 

NEW ENGLAND RIVER BASINS COMMISSION. ANNUAL 
REPORT. FISCAL YEAR 197 ] ...6,0227 

ZONING REGULATIONS OF THE CITY OF SARASOTA. 
FLORIDA .6.0232 

MAGNITUDE AND FREQUENCY OF FLOODS ON SMALL 
DRAINAGE AREAS IN FLORIDA .6.0233 
FLOOD PLAIN STUDY AND MODEL FLOOD PI.AIN OR¬ 
DINANCE. MARCH. 1972 ...6.0236 
IMPLICATIONS OF ZONING AS AN URBAN WATER 
MANAGEMENT MEASURE • GEORGIA .6.0237 
FLOOD INUNDATION STUDY • WISCONSIN . .6.0248 
FLOOD PLAIN MAPPING IN HAWAII .6.0250 
SPECIAL FLOOD-DATA COLLECTION - HAWAII ...6.0251 
STREAMFLOW VARIABILITY • ILLINOIS ...6.0263 

AN APPRAISAL OK FLOODPLAIN REGULATIONS IN THE 
STATES OF ILLINOIS. INDIANA, IOWA. MISSOURI AND 
OHIO ..6.0266 

ZONING ORDINANCE • KNOX COUNTY, INDIANA 
.6.0268 

FLOOD PROFILES AND FLOOD-PLAIN INFORMATION, 
CEDAR RAPIDS, IOWA ...6,0279 

FLOOD PROFILES AND FLOOD PLAIN INFORMATION, 
LINN COUNTY, IOWA 6.0280 

ZONING ORDINANCE AND OROER. PIKE COUNTY, Fll.K- 
HORN CITY, KENTUCKY ...6.0283 

ZONING ORDINANCE • PA1NTSVILLE, KENTUCKY 
...6.0284 
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Local Government 


FLOOD PLAIN STUDIES-MINNF.SOTA . 6.0304 

FLOOD PLAIN MANAGEMENT STUDIES • LOWER MIN¬ 
NESOTA RIVER ...6.0305 

HYDROLOGY OF STREAMS IN ST. LOUIS COUNTY • MIS¬ 
SOURI .6.0319 

MERAMEC PARK LAKE, UPPER MISSISSIPPI RIVER 
BASIN, MERAMEC RIVER. MISSOURI ...6.0320 

DETERMINATION OE FLOOD PEAKS, FLOOD PROFILES. 
& FLOOD INUNDATION • NEW JERSEY ...6.0326 

FLOOD INVESTIGATIONS - NEW YORK . 6.0331 

COMPREHENSIVE PLAN - REPORT C. IMPLEMENTA¬ 
TION • VILLAGE OF EAST AURORA. N Y., (OWN OE 
AURORA, N.Y. ...6.0332 

EFFECTS OE URBANIZATION ON FLOODS IN CHAR¬ 
LOTTE, NORTH CAROLINA 6.0342 

DEVELOPMENT IN FLOOD-PRONE AREAS OE LINCOLN 
COUNTY, OREGON AUGUST, 1973 . 6.0354 

FLOOD PLAIN INUNDATION . .6.0364 

ZONING ORDINANCE, HUNTINGDON, TENNESSEE 
...6.0369 

URBAN HYDROLOGY STUDY • SAN ANTONIO, TEXAS 
. .6.0377 

FLOOD DAMAGE ABATEMENT STUDY FOR VIRGINIA 
6.0399 

URBAN HYDROLOGY OF STREAMS IN FAIRFAX COUN¬ 
TY ...6.0400 

FLOOD INUNDATION STUDY. WISCONSIN . 6.0409 

THE USE OF DETAILED SOILS INFORMATION FOR 
DELINF.ATtNG AND REGULATING FLOOD PLAINS - 
LEGAL AND ADMINISTRATIVE CONSIDERATION’S 
...6.0413 

COASTAL STORM DAMAGE WITH SPECIAL REFERENCE 
TO THE DELMARVA REGION OE DELAWARE, MARY¬ 
LAND, VIRGINIA .8.0002 

EASTERN SNAKE RIVER PLAIN REGION INVESTIGA¬ 
TIONS • IDAHO ...14.0011 

COASTAL ZONE AND SHORELANDS MANAGEMENT • 
GREAT LAKES ...15.0026 


Litfiisi.ATivn Levels 
Federal Government 

A UNIFORM TECHNIQUE FOR DETERMINING FLOOD 
FLOW FREQUENCIES ...6.0224 
FLOOD HAZARD EVALUATION GUIDELINES FOR 
FEDERAL EXECUTIVE AGENCIES ...6.0225 
FLOOD DAMAGE ABATEMENT- FEDERAL ASSISTANCE 
TO LOCAL GOVERNMENT ...6.0398 

International 

ECONOMIC AND LEGAL ANALYSIS OF ALTERNATIVE 
FLOOD CONTROL STRATEGIES . 6.0291 


A STUDY OF THE OPTIMAL MIX OE PRIVATE AND 
PUBLIC ACTION FOR LOCAL AND REGIONAL WATER 
CONSERVATION .6.0051 

THE IMPLICATIONS OF THE NET FISCAL BENEFITS 
CRITERION FOR COST SHARING IN FLOOD CONTROL 
PROJECTS .6.0101 

ANALYSIS OF LAND USE CONTROL MEASURES ...6.0194 

NUTWOOD WATERSHED, ILLINOIS .6.0199 

A UNIFORM TECHNIQUE FOR DETERMINING FLOOD 
FLOW FREQUENCIES ...6.0224 

REGULATION OF FLOOD HAZARD AREAS TO REDUCE 
FLOOD LOSSES • VOLUME l, PARTS I-IV ...6.0226 

WATER RESOURCES OE MIDDLE GEORGIA .6.0245 

DATA AND MANAGEMENT NEEDS FOR WATER RE¬ 
LATED LAND AREAS - MAINE .6.0288 

FLOOD DAMAGE ABATEMENT- FEDERAL ASSISTANCE 
TO LOCAL GOVERNMENT ...6.0398 

State Government 

ANALYSIS OF LAND USE CONTROL MEASURES ...6.0194 

IMPROVEMENT IN FLOOD-FREQUENCY ANALYSIS 
...6.0218 

A UNIFORM TECHNIQUE FOR DETERMINING FLOOD 
FLOW FREQUENCIES 6.0224 

REGULATION OE FLOOD HAZARD AREAS TO REDUCE 
FLOOD LOSSES - VOLUME I. PARTS I-IV ...6.0226 

DATA AND MANAGEMENT NEEDS FOR WATER RE¬ 
LATED LAND AREAS - MAINE ...6,0288 

FI.OOD DAMAGE ABATEMENT- FEDERAL ASSISTANCE 
TO LOCAL GOVERNMENT ...6.0398 


Wati-k Law 

ALTERNATIVE ADJUSTMENTS TO NATURAL HAZARDS 

... 2.0021 

DRAINAGE AND FLOOD CONTROL BACKGROUND AND 
POLICY STUDY • SAN DIEGO , 6.0046 
INITIAL WATER, SEWERAGE AND FLOOD ..6.0047 

AN OPTIMUM WATER ALLOCATION MODEL tJASED ON 
AN ANALYSIS FOR THE KISSIMMEE RIVER BASIN - 
FLORIDA ...6.0066 

AN EVALUATION OE URBAN FLOOD PLAINS ...6.0132 

OPTIMAL FLOOD ROUTING USING STOCHASTIC 
DYNAMIC PROGRAMMING ...6.0150 
PRESENT AND POTENTIAL MULTIPLE USES OF' CANAL 
SYSTEMS • PHASE I ...6.0154 

FLOOD MANAGEMENT STUDY • TUSCALOOSA. 
PICKENS COUNTY AND MOUNDSVILLF., ALABAMA. 
MAY 1971 ...6.0160 

DRAINAGE AND FLOOD CONTROL BACKGROUND AND 
POLICY STUDY - SUMMARY REPORT .6.0181 
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ATLANTA METROPOLITAN AREA URBAN FLOOD RU¬ 
NOFF CHARACTERISTICS • GEORGIA 6.0244 

ECONOMIC AND LEGAL ANALYSIS OF ALTERNATIVE 
FLOOD CONTROL STRATEGIES 6-0291 

LEGAL ISSUES ON ECONOMIC UTILIZATION OF THE 
CONNECTICUT RIVER FLOOD PLAINS . 6.0293 

LEGAL FACTORS IN ECONOMETRIC MODELING OF 
LOCAL FLOODPLAIN MANAGEMENT DEVICES IN 
THE CONNECTICUT RIVER BASIN 6.0294 

AN ECONOMIC ANALYSIS OF FLOOD DAMAGE REDUC¬ 
TION ALTERNATIVES IN THE MINNESOTA RIVER 
BASIN .6.0300 

STUDIES IN THE ANALYSIS OF METROPOLITAN WATER 
RESOURCE SYSTEMS • VOLUME IV • MODELS FOR 
MANAGING METROPOLITAN SURFACE WATER 
SYSTEMS 6.0335 
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Nuclear Power 

See Mechanical Power & Equipment 


Nuclear Reactors 

NONLINEAR AND COUPLED SEISMIC EFFECTS ...3.0228 


HYDRAULIC. GEOLOGIC & SEISMOLOCilC STUOI 
3.0056 

SEISMIC RESEARCH -3.0225 

GEOLOGIC ENVIRONMENTAL MAPS 1‘OR LAN1M 
PLANNING. CALIFORNIA ...16.1)055 

Nuclear Warfare 

See National and Civil Defense 

Nucleation Physics 

See Meteorology 

Weather Modification 

Nutrients 

Sec Water Quality 
Pollution Sources 

Observation Weils 

See Techniques and Instrumentation 

Occupations, Populations 

Enforcement Personnel 

COORDINATED ACCIDENT RESCUE ENDEAVOR, ST 
OF MISSISSIPPI (PROJECT CARE-SOMl • VOEUMI 
OPERATION STRUCTURE AND PROCEDURES ...\M 

Families 

SILVER VALLEY FLOOD • SOCIAL I'SYCHOl.OGICAl 
FECTS -6.0003 

Farmers 

THE HUMAN ECOLOOICAL IMPACT OF* STIUJCTU 

FLOOD CONTROL ON THE IOWA RIVER, !< 
...6.0273 


g t 4* 


SERVICES TO RESIDENTS OF FLOOD DISASTER 
AREAS IN COMMONWEALTH OF PENNSYLVANIA 
... 6.0010 

IENTAL HF-ALTH SERVICES TO RESIDENTS OF FLOOD 
DISASTER AREAS IN LUZERNE-WYOMING COUNTIES. 
COMMONWEALTH OF PENNSYLVANIA ...6.0011 


Marital Status 

TVER VALLEY FLOOD - SOCIAL PSYCHOLOGICAL EF¬ 
FECTS ...6.0003 


Ocean Circulation 


See Oceanography 
Sea I Voter Motion 


Ocean Coring and Dredging 

See Oceanography 

Oceanographic Techniques 


Military Personnf.l 


Ocean Currents 


DDY RECOVERY DOG ...16.0008 See Oceanography 

ISASTER RELIEF - DOMESTIC ACTION IN THE SPOT- Sea Water Motion 

LIGHT .16.0101 


Paramfdicai. Personnel 


Ocean Dumping 


IENTAL HEALTH SERVICES TO RESIDENTS OF FLOOD 
DISASTER AREAS IN LUZERN E-WYOMING COUNTIES, 
COMMONWEALTH OF PENNSYLVANIA . 6.0011 

EVELOPMENT OF TRAINING PROGRAM FOR EMER¬ 
GENCY MEDICAL SERVICE PROGRAM ADMINISTRA¬ 
TION .16.0003 

OORDINATED ACCIDENT RESCUE ENDEAVOR, STATE 
OF MISSISSIPPI (PROJECT CARE-SOM) • VOLUME I - 
OPERATION STRUCTURE AND PROCEDURES .16.0013 


Physicians 

OORDINATED ACCIDENT RESCUE ENDEAVOR. STATE 
OF MISSISSIPPI (PROJECT CARE-SOM) - VOLUME I • 
OPERATION STRUCTURE AND PROCEDURES ...16.0013 


See Oceanography 
Marine Pollution 


Ocean Energy 


See Oceanography 
Sea Water Motion 


Ocean Engineering Studies 


See Oceanography 


Ocean Hydrodynamics 


POLICK 

•RGANIZATIONAL RESPONSES TO MAJOR COMMUNI¬ 
TY CRISES ...16.0100 


See Oceanography 
Sea Water Motion 

Ocean Meieoroioglcai Studies 


Social Workers 

IENTAL HEALTH SERVICES TO RESIDENTS OF FLOOD 
DISASTER AREAS IN CENTRAL REGION, COMMON¬ 
WEALTH OF PENNSYLVANIA ...6.0008 
RAINING AND EVALUATION OF MENTAL UF.ALTH 
SERVICES TO RESIDENTS OF FLOOD DISASTER 
AREAS IN COMMONWEALTH OF PENNSYLVANIA 
... 6.0010 

ONSULTATIVE PSYCHIATRIC SERVICES TO IN¬ 
DIVIDUALS AND COMMUNITY GROUPS AND AGEN¬ 
CIES IN RAPID CITY, SOUTH DAKOTA ...16.0002 
RAINING PROGRAM FOR CRISIS INTERVENORS 
...16.0020 


See Oceanography 


Ocean Mixing 


See Oceanography 
Sea Water Motion 


Ocean Sediments 


See Oceanography 
Marine Geology 
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ANALYSIS OF COAL REFUSE DAM FAILURE: MIDDLE 
FORK BUFFALO CREF.K. SAUNDERS. WEST VIRGINIA • 

VOLUME M, APPENDICF.S .6.0040 SAN FRANCISCO RAY 15.0013 

INVESTIGATION OF LANDSLIDES ON HIGHWAYS 

9 °0I4 Geoi’hvsic ai. Oceanography 


Ocean Surface Environment 


HURRICANE-OCEAN INTEUAC1ION . 8.0064 


Oceanographic Instrumentation 


See Oceanography 


Oceanographic Techniques 


See Oceanography 


Oceanography 


Air - Ska Houndary Si hoiks 

MICRO AND MESOSCALK GEOPHYSICAL FLUID 
DYNAMICS 8.0120 

ON ESTIMATION OF MAXIMUM WIND SPEEDS IN TOR- 
NADOES AND HURRICANES 16.0057 

Heal and Radiation Tiansfcr 

TROPICAL CYCLONE ENERGY TRANSFER ...8.0054 

HURRICANE MODIFICATION .8.0057 

HURRICANE-OCEAN INTERACTION ...8.0064 

SEA-AIR INTERACTION LABORATORY OPERATIONS 
...8.0065 

Particle - Gas Transfer 

HURRICANE MODIFICATION ...8.0057 

Wind ■ Water Interaction 

SURVEY OF GULF COAST STRUCTURAL DAMAGE 
RESULTING FROM HURRICANE CAMILi E, AUGUST 
1069 ...8.1)014 

TROPICAL CYCLONE ENERGY TRANSFER ...8.0054 

HURRICANE-OCEAN INTERACTION ...8.0064 

STUDIES OF CUMULUS HEATING AND THE ClSK 
MECHANISM ...8.0067 

USE OF SATELLITE DATA IN STUDIES OF TROPICAl- 
DISTURBANCES ...8.0098 

MARINE ENVIRONMENTAL PREDICTION . 8.0lt3 

NUMERICAL STUDIES IN THE CIRCULATIONS AND 
STORM SURGES IN LAKE ONTARIO ...8.0138 


Heat Flow Measurements 

SEA-AIR INTERACTION LABORATORY OPERATIONS 
.8.0065 

Magnetic Studies 

MONTERKY BAY - CALIFORNIA ..9.0030 
Seismic Studies 

TECTONIC HISTORY - NORTH PACIFIC CONTINENTAL 
MARGIN - ALASKA .3.0131 

EAIUH STRUCTURE AND FAULT TECTONICS AS RF.- 
LATED TO EARTHQUAKE PREDICTION - CALIFORNIA 
.3.0153 

SEISMOLOGY AND GLOBAL 1‘ECTONICS - A STUDY OF 
SEISMICITY GAPS AND INTRAPLATE EARTHQUAKES 
.3.0261 

BUILDING STANDARDS AND THU EARTHQUAKE 
HAZARD FOR HIE PUGET SOUND BASIN ...3.0281 

MONTEREY BAY - CALIFORNIA .9.0030 

TSUNAMI SYSTEMS ENGINEERING • NF.W MEXICO AND 
CALIFORNIA .13,001 | 

TSUNAMI PREDICTIONS FOR PACIFIC COASTAL COM¬ 
MUNITIES • TYPE 16 FLOOD INSURANCE STUDY 
...13.0028 


Marinl Geology 
fiattom Topography 

ESTUARINE HYDROLOGY OF TAMPA BAY ...6.0071 
EROSION AND DEPOSITION IN THU SOUNDS AND 
ESTUARIES OF THE NORTH CAROLINA COAST 
- 6,0341 

SPECIAL. PROGRAM TO LIST AMPLITUDES OF SURGES 
FROM HURRICANES - I. LANDFALL STORMS ...8.0110 

Jamaica bay hurricane barrier study new 

YORK ...8.0119 

NUMERICAL STUDIES IN THE CIRCULATIONS AND 
STORM SURGES IN LAKE ONTARIO ...8,0138 

Continental Shelves 

MONTUREY-POINT REYES (EARTHQUAKE) • CALIFOR¬ 
NIA ...3.0120 

NUMERICAL SIMULATION OF TSUNAMIS ...13.0020 
Continental Slopes 

NUMERICAL SIMULATION OF TSUNAMIS ...13.0020 
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IIUN. br.AL H hKOMUlN LUIN I KUL AINU MUKKK. A INI; 
PROTECTION PROJECT. DADE COUNTY, FLORIDA 
8.0025 

BEACH CHANGES BY EXTRAORDINARY WAVES 
CAUSED BY HURRICANE CAMILLE 8.0103 

SURFICIAI. GEOLOGY OF JUNEAU AND VICINITY 
URBAN AREA. ALASKA .0.0043 

BEACH EROSION PROJECT, DELAWARE COAST PRO¬ 
TECTION PROJECT, DELAWARE! 15.0010 

SAN FRANCISCO BAY 15.0013 

A STUDY OF NEARSHORE PROCESSUS IN SOUTHEAST 
FLORIDA .15.0017 

OFFSET COASTAL INLETS • FORMS OF SEDIMENT AC¬ 
CUMULATION IN THE Bl-ACT! 7.0NF. - ALASKA, NEW 
ENGLAND 15.0022 

TEXAS BARRIER ISLANDS .15.0037 
Siratiprapliy 

EARTHOUAKE HAZARDS REDUCTION-NORTHWEST 
AND GEOLOGY OF THE NORTHWESTERN OLYMPIC 
PENINSULA. WASHING ION ...3.0128 

Sub-boiioni S true lure 

COASTAL ENGINEERING STUDIES RELATED TO 
FLORIDA’S SHORELINE AND BEACH EROSION 
PROBLEMS .15.0010 

Submarine Canyons 

MONTEREY BAY • CALIFORNIA 9.0030 

Submarine Faults 

ACTIVE FAULTS AND GEOLOGIC HAZARDS. PT MUOU 
TO WILMINGTON, CALIFORNIA .3.0132 

Turbidity Currents 

ENGINEERING GEOLOGY RECONNAISSANCE STUDIES 
OF COASTAL COMMUNITIES. ALASKA ...3.0175 

Marini: Pollution 

TEXAS COAST HURRICANE SURGE MODEL STUDIES 
...8.0013 

Ocean Oumpinp 

ESTUARINE HYDROLOGY OF TAMPA HAY ...6.0071 
Petroleum Wastes ■ Spillage 

SEA COAST PLANNING PROJECT - CALIFORNIA 6.0182 

ANALYTICAL PHYSICAL MODEL ...8.0126 


ucon.ii't ruiv f'l.yjKJU wit i j\wi. rmm.v 

TtON, CHAGRIN RISER. FAS I'l.AKE. OHIO • HYDRAU¬ 
LIC MODEL INVESTIGATION 6.0116 

LAKE HYDROl.CXiY 6.0207 

USE: OF E.RTS-1 DATA - SUMMARY REPORT OF WORK 
ON TEN ( ASKS 6.0298 

DEVELOPMENT OF WATER RESOURCE MANAGEMENT 
METHODS • TENNESSEE. 6.0367 

TEXAS COAST HURRICANE SURGE' MODEL STUDIES 
.8.0013 

GALVESTON HAY HURRICANE SURGE - REPORT 3 - EF¬ 
FECTS OF HARRIERS ON TIDES, CURRENTS, SALINI¬ 
TIES, AND DYE DISPERSION (ABI1REV) 8-0039 

WAVE AND SURGE: CONDITIONS AFTER PROPOSED EX- 
PANSION or MONTEREY HARBOR, MONTEREY, 
CALIFORNIA • HYDRAULIC MODEL INVESTIGATION 
8.0041 

GALVESTON BAY HURRICANE: SURGE • REPORT I • EF¬ 
FECTS OF PROPOSED BARRIERS ON HURRICANE; 
SURGE. HEIGHTS (AUBREY) .8.0045 

GALVESTON BAY HURRICANE SURGE. • REPORT (2) EF¬ 
FECTS OF PROPOSFD BARRIERS ON TIDES, CUR¬ 
RENTS, SALINITIES. AND DYI-: DISPERSION (AUBREY) 
8.0046 

JAMAICA BAY HURRICANE BARRIER STUDY NEW 
YORK 8.0119 

STEADYT : LO\V STABILITY TESTS OF NAVIGATION 
OPENING STRUCTURES. IIII.O HARBOR, TSUNAMI 
BARRIER. IIII.O. HAWAII • HYDRAULIC MODEL IN- 
VESUGAUON 13.0010 

REGULATION OP GREAT LAKES WATER LEVELS • A 
SUMMARY RE PORT/1974 . 16.0040 

Shoreline Structures 

COMPOSITE MATERIALS FOR OCEAN CONSTRUCTION 
.15.0001 

COASTAL WORKS EVALUATION CALIFORNIA. 
FLORIDA .15,0015 

COASTAL ENGINEERING STUDIES RELATED TO 
FLORIDA'S SHORELINE AND BEACH EROSION 
PROBLEMS ...15.0016 

EROSION AND DEPOSITION IN THE' SOUNDS AND 
ESTUARIES OF HIE NORTH CAROLINA COAST 
.15.0029 


Oci-AN Mni-OKOl.OCilCAt. Studics 

HURRICANE MODIFICA TION ...8,0057 
IIURRICANH-OCEAN IN TERACTION ...8.0064 

SEA-AIR INTERACTION LABORATORY OPERATIONS 
...8,0065 
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.15.0029 

OCKANOGKAPHK - INSTRUMENTATION 
Bathythermographs 

PROJECT STORMFURY ANNUAL REPORT 1971 ...8.0(195 
Bottom Sampling Devices 

MONTEREY-POINT REYES (EARTHQUAKE) • CALIFOR¬ 
NIA .3.0120 

MONTEREY DAY • CALIFORNIA .9.0030 
Buoys 

NATIONAL HURRICANE OPERATION PLAN , 8.0020 

SEA-AIR INTERACTION LABORATORY OPERATIONS 
...8.0065 

Deep Submersibles 

MONTEREY BAY - CALIFORNIA 9.0030 
Physical instruments 

TSUNAMI SYSTEMS ENGINEERING - NEW MEXICO AND 
CALIFORNIA 13.0011 

Platforms 

MONTEREY RAY • CALIFORNIA .3.0116 

PRELIMINARY REPORT ON AN ANALYSIS OF PROJECT 
II DATA (WAVE FORCES ON A PILE), HURRICANE 
CARLA. GULF OF MEXICO . 8.0051 

SEA-AIR INTERACTION LABORATORY OPERATIONS 
...8.0065 

NATIONAL EAST COAST WINTER STORMS OPERATIONS 
PLAN ...11.0004 

NATIONAL EAST COAST WINTER STORMS - OPERA- 
TIONS PLAN .12.0013 

SHORE EROSION STUDY OF LAKE COUNTY, OHIO 
.15.0031 

Sonar 

ESTUARINE HYDROLOGY OP TAMPA BAY ...6.0071 
Water Motion Recorders 

A STUDY OF NEARSHORE PROCESSES IN SOU THEAST 
FLORIDA ...15.0017 

OCLANOG R Al'JIJC' TECHNIQUES 
Bathymetry 

ESTUARINE HYDROLOGY OF TAMPA BAY . 8.0027 

PROJECT STORMFURY ANNUAL REPORT 1971 ...8.0095 


MARGIN • ALASKA . 3.0131 

ESTUARINE HYDROLOGY OF TAMPA I1AY ...6.0071 

ANALYTICAL PHYSICAL MODEL . 8.0126 

A STUDY OF NEARSHORE PROCESSES IN SOU I III ,\sl 
FLORIDA .15.0017 

EROSION AND DEPOSITION IN THE SOUNDS AS1» 
ESTUARIES OF THE NORTH CAROLINA <n\sl 
. 15.0029 

Profiles 

COASTAL ENGINEERING STUDIES KELAIID l‘» 
FLORIDA’S SHORELINE AND BEACH I ROSlnN 
PROBLEMS ...15.0016 

A STUDY OF NEARSHORE PROCESSES IN SOU 1 111 ,\n* 
FLORIDA ...15.0017 

Sea Water Sampling 

ESTUARINE HYDROLOGY OF TAMPA BAY . ,8.01127 
.S'lii/K inul Cruises 

TECTONIC HISTORY • NORTH PACIFIC C'ON I INI Nl \t 
MARGIN - ALASKA . 3.0131 

Tracers 

GALVES TON BAY HURRICANE. SURGE • UF.POU l I I 
l-ECTS OF PROPOSED BARRIERS ON 7IDI S. i l l< 
RENTS. SALINITIES. AND DYE DISPERSION (AIMIUI S » 
...8.0038 

GALVESTON BAY HURRICANE SURGE - RE-PORI » I I 
FECTS OF BARRIERS ON TIDES. CURRENT’S. SAl IM 
'TIES, AND DYE DISPERSION (ABDREV) ...8.0039 

GALVESTON BAY HURRICANE SURGE • REPORI (.'» I I 
FECTS OF PROPOSED HARRIERS ON TIDI S. i I It 
RENTS. .SALINITIES, AND DYE DISPERSION (AIBIRI \ » 
...8.0046 

SF.A-A1R INTERACTION LABORATORY OPERA l K INS 
.8.0065 

JAMAICA BAY HURRICANE BARRIER STUDY Nl W 
YORK -8.0119 


Offsiiorf. Oh. 

SEA COAST PLANNING PROJECT • CALIFORNIA . 6.IIU2 


Sea Water Chemistry 
Salinity 

ASSESSMENT OF THE PHYSICAL AND GEOLOGICAl 1 I 
l-ECTS OF TROPICAL STORM AGNES ON Till; Ul'l'l M 
CHESAPEAKE BAY AND SELECTED TlUBUTAllll 'i 
...8.0009 

TEXAS COAST HURRICANE SURGE MODEL S i HI >11 N 
...8.0013 
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GALVESTON BAY HURRICANE SURGE • REPORT (2) EF¬ 
FECTS OF PROPOSED BARRIERS ON TIDES. CUR¬ 
RENTS, SALINITIES. AND DYE DISPERSION (ABBREV) 
8.0046 

JAMAICA BAY HURRICANE BARRIER STUDY NEW 
YORK 8.0119 

ANALYTICAL PHYSICAL MODEL ...8.0126 
Sea Water Analysis 
SAN FRANCISCO BAY 15.0013 


Si-;a Water Moiion 
Ocean Circulation 

TEXAS COAST HURRICANE SURGE MODEL STUDIES 
...8.0013 

HURRICANE-OCEAN INTERACTION .8.0064 

MICRO AND MKSOSCALE GEOPHYSICAL FLUID 
DYNAMICS 8.0120 

NUMERICAL STUDIES IN THE CIRCULATIONS AND 
STORM SURGES IN LAKE ONTARIO ..8.0138 

()cvun Currents 

TEXAS COAST HURRICANE SURGE MODEL STUDIES 
...8.0013 

GALVESTON BAY HURRICANE SURGE • REPORT 2 EF¬ 
FECTS OF PROPOSED BARRIERS ON TIDES, CUR¬ 
RENTS, SALINITIES, AND DYE DISPERSION (AII1IREV) 
...8.0038 

GALVESTON BAY HURRICANE SURGE - REPORT 3 • EF¬ 
FECTS OF BARRIERS ON TIDES, CURRENTS. SALINI¬ 
TIES. AND DYE DISPERSION tARlIREV) ...8,0039 

GALVESTON BAY HURRICANE SURGE • REPORT i2) EF¬ 
FECTS OF PROPOSED HARRIERS ON TIDES. CUR¬ 
RENT'S. SALINITIES. AND DYF. DISPERSION (ADBREV) 
...8.0046 

BEACH CHANGES BY EXTRAORDINARY WAVES 
CAUSED 11Y HURRICANE CAMILLE ...8.0103 

REMOTE SENSING APPLICATIONS IN HYDROLOGY AND 
GEOLOGY ...9.0050 

STEADY-FLOW STABILITY TESTS OF NAVIGATION 
OPENING STRUCTURES, HILO HARBOR, TSUNAMI 
BARRIER, HILO, HAWAII • HYDRAULIC MODEL IN¬ 
VESTIGATION .13.0010 

A STUDY OF NEARSHORE PROCESSES IN SOUTHEAST 
FLORIDA ...15.0017 

SIMULATION MODEL FOR STORM CYCLES AND BEACH 
EROSION ON LAKE MICHIGAN .15.0024 

PROFILE OF A STORM - WIND. WAVES AND EROSION 
ON THE SOUTHEASTERN SHORE OF LAKE MICHIGAN 
..15.0025 


.8.0065 

NIJMF:RICAL SIMULATION OF TSUNAMIS ...13.0020 
THE MAJOR TSUNAMI IN THE HAWAIIAN ISLANDS 
. .13.002S 

SIMULATION MODEL FOR STORM CYCLES AND BEACH 
EROSION ON LAKE MICHIGAN ...15.0024 

EVALUATION OF GEOLOGIC AND OCEANOGRAPHIC 
FACTORS INFLUENCING EROSION OF THE OREGON 
COAST .15.0033 

Ocean Hydrodynamics 

KENNEDY SPACE CENTER OCEAN BEACH EROSION - 
FLORIDA ..8.0024 

STORM SURGE ON THE OPEN COAST - FUNDAMEN¬ 
TALS AND SIMPLIFIED PREDICTION . 8.0072 
NAVY ENVIRONMENT • INVESTIGATIONS OF GENERA¬ 
TION OF OCEAN WAVES AND OF RESONANT 
RESPONSE OF HARBORS TO TSUNAMIS AND OTHER 
LONG WAVES 13.0016 

A STUDY OF NEARSHORE PROCESSES IN SOUTHEAST 
FLORIDA .15.0017 

Ocean Mixing 

SEA-AIR INTERACTION LABORATORY OPERATIONS 
.8.0065 

Sea Level Variations 

NUMERICAL STUDIES IN THE CIRCULATIONS AND 
STORM SURGES IN LAKE ONT ARIO . 8.0138 

Storm Surge 

BEACHES AND GROUND WATER OF CAPO SABLE, 
FLORIDA, DURING EXTREME DROUGHT ...2.0014 
FLOOD INSURANCE STUDY . 6.0005 
FLOOD INSURANCE STUDY ...6.0006 
THE NATURE AND EXTENT OF STRUCTURAL DAMAGE 
CAUSED 11Y HURRICANE CAMILLE ...8.0007 

TEXAS COAST HURRICANE SURGE MODEL STUDIES 
...8,0013 

ESTUARINE HYDROLOGY OF TAMPA DAY ...8.0027 
GALVESTON BAY HURRICANE SURGE - REPORT 2 EF¬ 
FECTS OF PROPOSED BARRIERS ON TIDES, CUR¬ 
RENTS, SALINITIES. AND DYE DISPERSION (AllBREV) 
.8.0038 

GALVESTON BAY HURRICANE SURGE • REPORT 3 • EF- 
FECTS OF BARRIERS ON TIDES, CURRENTS, SALINI¬ 
TIES, AND DYE DISPERSION lABBREV) ...8.0039 
GALVESTON BAY HURRICANE SURGE STUDY - BAR¬ 
RIERS ON HURRICANE SURGE HEIGHTS • HYDRAU¬ 
LIC MODEL INVESTIGATION .8.0040 

WAVE AND SURGE CONDIT IONS AFTER PROPOSED EX¬ 
PANSION OF MONTEREY HARBOR, MONTEREY, 
CALIFORNIA - HYDRAULIC MODEL INVESTIGATION 
...8,0041 
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LONQ-PKRIOD WAVES AND SURGES ...13.0019 
Tides 

Pl.OOD INSURANCE STUDY ...6.0006 


\S OF PROPOSED BARRIERS ON HURRICANE 
}F HEIGHTS (ABBREV) . 8.0045 
•STON BAY HURRICANE SURGE • REPORT (2) KF- 
S OF PROPOSED BARRIERS ON TIDES. CUR¬ 
ES. SALINITIES, AND DYE DISPERSION IABBRF.V) 
46 

CTION OF NARRAGANSETT BAY FROM MUR- 
NE SURGES • 8.0047 

S ON LAKE PON'TCIIARTRAIN. LA. OF HUR- 
NE SURGE CONTROI. STRUCTURES AND MlSSlS- 
R1VFR-GULF OUTLET CHANNEL . 8.0048 

ISE OF GRASSES FOR DUNE STABILIZATION 
THE GULF COAST WITH INITIAL EMPHASIS 
HF. TEXAS COAST . 8.0049 

L1MINARY VIEW OF STORM SURGES BEFORE 
AFTER STORM MODIFICATIONS .8.0059 
SURGE RESEARCH . 8.0060 

ICAL PREDICTION OF HURRICANE STORM 
IT: - SOME MATHEMATICAL CONCEPTS RE- 
D TO STOCHASTIC SPECTRUM ANALYSIS (AB- 
•) .8.0070 

SURGE ON THE OPEN COAST • IUNDAMEN- 
AND SIMPLIFIED PREDICTION 8.0072 
:ANE CAMILLE - AUGUST I960 . 8.0074 
AND SURGE DAMAGE DUF. TO HURRICANE 
LLF . 8.0078 

:T STORMFURY ANNUAL REPORT [‘J7| . 8.0095 
WAVES HIT HAWAII ...8.0097 

CHANGES BY EXTRAORDINARY WAVES 
ED BY HURRICANE CaMII.LE . 8.0103 

:ANE MODIFICATION RESEARCH (PROJECT 
MEURY) .8.0107 

AL STORM SURGE FORECASTING .8.0109 

L PROGRAM TO LIST AMPLITUDES OF SURGES 
HURRICANES • 1. LANDFALL STORMS . 8.0110 

L PROGRAM TO LIST AMPLITUDES OF SURGES 
I HURRICANES • PART 2 GENERAL TRACK AND 
ANT STORM CONDITIONS . 8.0111 

PROBABILITY METHOD OF FIDE FREQUENCY 
-YSIS APPLIED TO ATLANTIC CITY AND LONG 
H ISLAND. NEW JERSEY ...8.0112 

E ENVIRONMENTAL PREDICTION ...8.0U3 
,RY OF SELECTED REFERENCE MATERIAL ON 
OCEANOGRAPHIC PHENOMENA OF TIDES. 
SURGES, WAVES, AND BREAKERS .8.0114 

•. CONDITIONS AND AUTOMATED FORECASTS 
‘HE ATLANTIC COASTAL STORM OF FEBRUARY 
1972 .8.0115 

VSTING EXTRATROPICAL STORM SURGES FOR 
NORTHEAST COAST OF THE UNITED STATES 

16 

A BAY HURRICANE BARRIER STUDY NEW 
.8.0119 

T1CAL PHYSICAL MODEL ...8.0126 


PROTECTION OF NARRAGANSETT BAY FROM HUR¬ 
RICANE SURGES .6.0119 

PORT ARTHUR HURRICANE FLOOD PROTECTION. 
PORT ARTHUR AND VICINITY, TEXAS ...6.0152 

THE NATURE AND EXTENT OF STRUCTURAL DAMAGE 
CAUSED BY HURRICANE CAMILLE ...8.0007 

TEXAS COAST' HURRICANE SURGE MODEL STUDIES 
.8.0013 

SURVEY OF GULF COAST STRUCTURAL DAMAGE 
RESULTING FROM HURRICANE CAMILLE, AUGUST 
1969 ...8.00U 

GALVESTON BAY HURRICANE SURGE - REPORT 2 EF¬ 
FECTS OF PROPOSED BARRIERS ON TIDES, CUR¬ 
RENTS. SALINITIES, AND DYE DISPERSION (AUIIREVI 
...8.0038 

GALVESTON BAY HURRICANE SURGE - REPORT 3 • EF¬ 
FECTS OF BARRIERS ON TIDES, CURRENTS, SALINI¬ 
TIES, AND DYE DISPERSION (ABBRFV) ...8.0039 

GALVESTON BAY HURRICANE SURGE STUDY • BAR¬ 
RIERS ON HURRICANE SURGE HEIGHTS • HYDRAU¬ 
LIC MODEL INVESTIGATION' ...8.0040 

GALVESTON BAY HURRICANE SURGE • REPORT 1 • EF¬ 
FECTS OF PROPOSED BARRIERS ON HURRICANE 
SURGE HEIGHTS (ABBREVj ...8.0045 

GALVESTON BAY HURRICANE SURGE - REPORT (2) EF¬ 
FECTS OF PROPOSED BARRIERS ON TIDES, CUR¬ 
RENTS, SALINITIES. AND DYE DISPERSION (ABBKEVi 
. .8.0046 

STORM SURGE ON THE OPEN COAST' • FUNDAMEN¬ 
TALS AND SIMPLIFIED PREDICTION . .8.0072 


TROPICAL STORM SURGE FORECASTING ...8.0109 

SPECIAL PROGRAM TO LIST AMPLITUDES OF SURGES 
FROM HURRICANES - 1. LANDFALL STORMS ...8.0110 

JOINT PROBABILITY METHOD OF TIDE FREQUENCY 
ANALYSIS APPLIED TO ATLANTIC CITY AND LONG 
11EACH ISLAND, NEW JERSEY .8.0112 

SUMMARY OF SELECTED REFERENCE MATERIAL ON 
THE OCEANOGRAPHIC PHENOMENA OF TIDES. 
STORM SURGES, WAVES, AND BREAKERS ...8.0114 

MARINE CONDITIONS AND AUTOMATED FORECASTS 
FOR THE ATLANTIC COASTAL STORM OF FEBRUARY 
18-20, 1972 ...8.0H5 

JAMAICA BAY HURRICANE BARRIER STUDY NEW 
YORK ...8.0119 

PRELIMINARY CLIMATIC DATA REPORT HURRICANE 
AGNES JUNE 14-23. 1972 ...8.0123 


REMOTE SENSING APPLICATIONS IN HYDROLOGY AND 
GEOLOOY ...9,0050 


HURRICANE CAMILLE • AUGUST 1969 ...8.0074 


ANALYTICAL PHYSICAL MODEL ...8,0126 
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FREQUENCIES OF CREST HEIOHTS FOR RANDOM COM¬ 
BINATIONS OF ASTRONOMICAL TIDES AND TSU¬ 
NAMIS RECORDED AT CRESCENT CITY. CALIFORNIA 
...13,0001 

WAVE REPORTING PROCEDURES FOR TIDE OBSER¬ 
VERS IN THE TSUNAMI WARNING SYSTEM ...13.0007 

TSUNAMI SYSTEMS ENGINEERING - NEW MEXICO AND 
CALIFORNIA .13.0011 

RECONNAISSANCE ENGINEERING GEOLOGY OF THE 
SITKA AREA, ALASKA ...13.0018 
LONG-PERIOD WAVES AND SUROES ...13,0019 
RELATIVE SPECTRA OF TSUNAMIS .13.0022 
RECENT TSUNAMI THEORY ...13.0023 
THE MAJOR TSUNAMI IN TllF. HAWAIIAN ISLANDS 
...13.0025 

OFFSET COASTAL INLETS • FORMS OF SEDIMENT AC¬ 
CUMULATION IN THE BEACH ZONE - ALASKA, NEW 
ENGLAND ...15,0022 

PROPERTIES AND STABILITY OF A TEXAS BARRIER 
BEACH INLET .15.0035 

Tsunamis 

URBAN GEOLOGY PLAN FOR CALIFORNIA - THE NA¬ 
TURE, MAGNITUDE, & COSTS OF GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV) .1.0003 
URBAN GEOLOGY • PLAN FOR CALIFORNIA - THE NA¬ 
TURE, MAGNITUDE, AND COSTS OF GEOLOGIC 
HAZARDS AND RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV) ...3.0011 
SANTA CRUZ COUNTY COOP ...3,0106 
ENGINEERING GEOLOGY RECONNAISSANCE STUDIES 
OF COASTAL COMMUNITIES, ALASKA ...3.0175 
SEISMIC HAZARDS AND LAND-USE PLANNING ...3.0197 

A COMPREHENSIVE STUDY OF THE SEISMOTECTONICS 
OF THE ALEUTIAN ARC • ALASKA ...3,0262 

LONG-PERIOD WAVES AND SUROES ...8,0073 
ALASKA GEOLOGIC EARTHQUAKE HAZARDS ...9.0031 

GENERAL REVIEW OF THE SEISMIC HAZARD TO 
SELECTED U.S. NAVY INSTALLATIONS ...10.0002 
FREQUENCIES OF CREST HEIGHTS FOR RANDOM COM¬ 
BINATIONS OF ASTRONOMICAL TIDES AND TSU¬ 
NAMIS RECORDED AT CRESCENT CITY, CALIFORNIA 
...13.0001 

TSUNAMI RESEARCH ...13.0004 
TSUNAMI RESEARCH ...13.QQ05 

TRANS-ALASKA PIPELINE - SUPPLEMENTAL EXHIBITS 
AND TESTIMONY • VOLUME V ...13,0006 

WAVE REPORTING PROCEDURES FOR TIDE OBSER¬ 
VERS IN THE TSUNAMI WARNINO SYSTEM ...13.0007 

TSUNAMI TRAVEL-TIME CHARTS FOR USE IN THE TSU¬ 
NAMI WARNING SYSTEM REVISED 1971 EDITION 
...13.0008 

STABILITY OF RUBBLE-MOUND TSUNAMI BARRIER 
HILO HARBOR, HAWAII. HYDRAULIC MODEL IN¬ 
VESTIGATION ...13.0009 

STEADY-FLOW STABILITY TESTS OF NAVIGATION 


TSUNAMI SYSTEMS ENGINEERING • NEW MEXICO AND 
CALIFORNIA .13.0011 

EVALUATION OF LONG PERIOD SURFACE WAVES IN 
THE OUL.F OF ALASKA ... 13.0012 

ACTIVE FAULTS AND GF.OLOGlC HAZARDS. PT. MUGU 
TO WILMINGTON, CALIFORNIA ...13.0014 
TSUNAMI RESEARCH AND ENGINEERING APPLICA¬ 
TIONS .13.0015 

NAVY ENVIRONMENT • INVESTIGATIONS OF GENERA¬ 
TION OF OCEAN WAVES AND OF RESONANT 
RESPONSE OF HARBORS TO TSUNAMIS AND OTHER 
LONO WAVES ...13.0016 

RECONNAISSANCE ENGINEERING GEOLOGY OF THE 
SITKA AREA. ALASKA ...13,0018 
NUMERICAL SIMULATION OF TSUNAMIS ...13.0020 
P ACIFIC TSUNAMI CATALOG ...13.0021 
RELATIVE SPECTRA OF TSUNAMIS ...13,0022 
R EC ENT TSUNAMI THEORY ... 13.0023 
TSUNAMI SHORELINE TRACT ...13,0024 
THE MAJOR TSUNAMI IN THE HAWAIIAN ISLANDS 
...13.0025 

THEORETICS IN DESIGN OF THE PROPOSED CRESCENT 
CITY HARBOR TSUNAMI MODEL ...13,0026 
A REVIEW OF THE EXPERIMENTAL DATA RELATIVE 
TO THE PILOT MODEL STUDY FOR THE DESIGN OF 
HILO HARBOR TSUNAMI MODEL ...13.0027 

TSUNAMI PREDICTIONS FOR PACIFIC COASTAL COM¬ 
MUNITIES • TYPE 16 FLOOD INSURANCE STUDY 
...13.0028 

THE PROPAGATION OF LARGE AMPLITUDE TSUNAMIS 
ACROSS A BASIN OF CHANGING DEPTH - OFF-SHORE 
BEHAVIOR ...13.0029 

Turbulence 

PRELIMINARY REPORT ON AN ANALYSIS OF PROJECT 
II DATA (WAVE FORCES ON A PILE), HURRICANE 
CARLA, OULF OF MEXICO ...8.0051 

Waves 

PUOET PEAK AVALANCHE, ALASKA ...1.0007 

BEACHES AND GROUND WATER OF CAPE SABLE, 
FLORIDA, DURING EXTREME DROUGHT ...2.0014 

DESIGN FOR FLOOD CONTROL AND WAVE PROTEC¬ 
TION. CHAGRIN RIVER, EASTLAKE, OHIO - HYDRAU¬ 
LIC MODEL INVESTIGATION ...6,0116 

SURVEY OF GULF COAST STRUCTURAL DAMAGE 
RESULTING FROM HURRICANE CAMILLE, AUGUST 
1969 ...8.0014 

WAVE AND SURGE ACTION, MONTEREY HARBOR, 
MONTEREY, CALIFORNIA • MODEL INVESTIGATION 
...8.0042 

'THE USE OF GRASSES FOR DUNE STABILIZATION 
ALONG THE GULF COAST WITH INITIAL EMPHASIS 
ON THE TEXAS COAST ...8.0049 

PRELIMINARY REPORT ON AN ANALYSIS OF PROJECT 

\l DATA (WAVE FORCES ON A P1LF.), HURRICANE 
r-ADi a .1 i ir r\ n kacv a nne • 
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GIANT WAVES HIT HAWAII . 8.0097 

USE OF SATELLITE DATA IN STUOfES OF TROPICAL 
DISTURBANCES .8.0098 

BEACH CHANCES BY EXTRAORDINARY WAVES 
CAUSED BY HURRICANE CAMILLE ...8.0103 

SPECIAL PROGRAM TO LIST AMPLITUDES OF SURGES 
FROM HURRICANES - I LANDFALL STORMS ...8.0110 

JOINT PROBABILITY METHOD OF TlDF. FREQUENCY 
ANALYSIS APPLIED TO ATLANTIC CITY AND LONG 
BEACH ISLAND. NF.W JERSEY . 8.0112 

MARINE ENVIRONMENTAL PREDICTION ...8.0113 

SUMMARY OF SELECTED REFERENCE MATERIAL ON 
THE OCEANOGRAPHIC PHENOMENA OF TIDES, 
STORM SURGES, WAVES. AND BREAKERS ...8.0114 

MARINE CONDITIONS AND AUTOMATED FORECASTS 
FOR THE ATLANTIC COASTAL STORM OF FEBRUARY 
18-20, 1972 .8.0115 

JAMAICA BAY HURRICANE BARRIER STUDY NEW 
YORK ...8.0119 

FREQUENCIES OF CREST HEIGHTS FOR RANDOM COM¬ 
BINATIONS OF ASTRONOMICAL TIDF.S AND TSU¬ 
NAMIS RECORDED AT CRESCENT CITY, CALIFORNIA 
...13.0001 

TSUNAMI RESEARCH ...13.0005 

WAVE REPORTING PROCEDURES FOR TIDE OBSER¬ 
VERS IN THE TSUNAMI WARNING SYSTEM .13.0007 

STABILITY OF RUBBLE-MOUND TSUNAMI BARRIER 
HILO HARBOR. HAWAII. HYDRAULIC MODEL IN- 
VESTIGATION ..13.0009 

EVALUATION OF LONG PERIOD SURFACE WAVES IN 
THE GULF OF ALASKA ...13,0012 

NAVY ENVIRONMENT • INVESTIGATIONS OF GENERA¬ 
TION OF OCEAN WAVES AND OF RESONANT 
RESPONSE OF HARBORS TO TSUNAMIS AND OTHER 
LONG WAVES ..13.0016 

NUMERICAL SIMULATION OF TSUNAMIS ...13.0020 

RELATIVE SPECTRA OF TSUNAMIS ...13.0022 

RECENT TSUNAMI THEORY ...13.0023 

TSUNAMI SHORELINE TRACT ...13.0024 

THE MAJOR TSUNAMI IN THE HAWAIIAN ISLANDS 
.13.0025 

THEORETICS IN DESIGN OF THE PROPOSED CRESCENT 
CITY HARBOR TSUNAMI MODEL ...13.0026 

TSUNAMI PREDICTIONS FOR PACIFIC COASTAL COM- 
MUNIT1F.S - TYPE 16 FLOOD INSURANCE STUDY 
...13.0028 

KENNEDY SPACE CENTER OCEAN BEACH EROSION • 
FLORIDA ...15.0005 

COASTAL WORKS EVALUATION • CALIFORNIA. 
FLORIDA .15.0015 

COASTAL ENGINEERING STUDIES RELATED TO 
FLORIDA’S SHORELINE AND BEACH EROSION 
PROBLEMS ...15.0016 


PROFILE OF A STORM - WIND. WAVES AND I ROSl* 

ON THE SOUTHEASTERN SHORE OF LAKF Ml( IIK 
.15.0025 

EVALUATION OF GEOLOGIC AND OCEAN()<iRAl'» 11 i, 
FACTORS INFLUENCING EROSION OF TUF OKI < y ^ 

COAST ...15.0033 

Sea Water Properties 
Depth 

JAMAICA BAY HURRICANE BARRIER STUDY NI' **** 
YORK ...8,0119 

Thermal Properties 

HURRICANE-OCEAN INTERACTION .. 8.QQ64 

SEA-AIR INTERACTION LABORATORY OPI HA I H 
...8,0065 

OBJECTIVE ANALYSIS OF SEA SURFrtCi: IIMPI It v 
TURES (SS I ) .8.0087 

PROJECT STORMFURY ANNUAL REPORT I‘J /1 H.mHJ* 

JAMAICA BAY HURRICANE BARRIER STUDY N) W 
YORK ...8.0119 

ANALYTICAL PHYSICAL MODEL ...8.0126 

OBJECTIVE ANALYSIS OF THE SF.A SUUFACl I I Nt 
PERATURE ...8.0129 

Offshore Oil 

See Oceanography 

Oil 

Sec Economic Geology 
Non-metallic Deposits 

Oil and Natural Gas Reservoirs 

See Economic Geology 

Open Channel Flow 

See Hydraulics 

Flow Types - Natural Water 

Optical Instrumentation 

See Techniques and hist rumen tat ion 
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Optimization and Feasibility 


Overburden 


Economics See Sedimentoiogy 

Production and Processing Sedimentary Deposits 


Optimization Technique 


Paleontology 


information Systems Research 
Economic Theory 


SNAKE RIVER BASIN, PART F - SOUTHERN PART, 
NORTHWEST MARGIN - IDAHO ...3.0182 


Organic 


Water Quality 
Water Properties 


Fossil Organisms 
Fossil Invertebrates 

SEA-CLIFF EROSION STUDIES, MASSACHUSETTS 
...15.0023 


Organic Compounds 

SEA-CLIFF 

Fossil Plants 

EROSION STUDIES, 

MASSACHUSETTS 

Air Pollution 

Types of Pollutants 

...15.0023 

SEA-CLIFF 

Fossil Vertebrates 

EROSION STUDIES, 

MASSACHUSETTS 

Organization Studies 

.15.0023 




Social Sciences 


Panels 


Orographic Effects 


See Mechanics of Structures 


Meteorology 

Wind 


Paramedical Personnel 

See Occupations, Populations 


Outfalis 


Parking 


Fluid Dynamics $ ge Transportation Engineering 

Hydraulics Terminals 


Outlets 


Parks 


Hydraulics 


See Recreation 


Outpatient Clinic Particle • Gas Transfer 

I/ospital & Medical Facilities See Oceanography 

Hospital Services & Units Air - Sea Boundary Studies 
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i'r Pollution 
ypes of Pollutants 


SNAKE RIVER PLAIN, PART B • VOLCANIC ROCKS 
IDAHO ...3.0185 

HAWAIIAN VOLCANO OBSERVATORY ...14.0004 


Passenger 


ransportation Engineering 
ervices 


Petrography 


See Techniques and Instrumentation 


Peak Fiow 


Petroleum Wastes 


ydraullcs 

ow Types - Natural Water See Water Quality 

Pollution Sources 


Penetrometer 

oil Science and Mechanics 
echntques and Instrumentation 

Periodic 

ngineering Mechanics 
orces and Loadings 

Periodicals, Journals 

ublications 

Permafrost • Frozen Soils 

oil Science and Mechanics 
oil Types 


Petroleum Wastes • Spillage 

See Oceanography 
Marine Pollution 

Photographic Instruments 

See Techniques and Instrumentation 
Optical Instrumentation 

Photography 

See Meteorology 

Techniques and Instrumentation 

Physical Climatoiogy 


Permeability 

edimentoiogy 

ediment Properties 

oil Science and Mechanics 

hysical Properties 

echniques and Instrumentation 


See Meteorology 
Climatology 

Physical Modeis 

See Techniques and instrumentation 
Model Studies 


Personnel 


Physical Properties 


blic Health 

ommunity Health Services See Soil Science and Mechanics 


Pesticide Application 


Physicians 


echniques and Instrumentation 


See OccuDat'ons Poouations 


)ee Stratigraphy 
Geologic History 

Physiography 

tee Geomorphology 

Physiology* Plant Chemistry 

\ee Forestry 
Silviculture 

Piezometers 

ee Soil Science and Mechanics 
Techniques and instrumentation 

Plezomctry 

ee Techniques and instrumentation 

Pillow Lava 

ee Volcanics 

Pipelines 

ee Transportation Engineering 
Transportation Systems 

Piping Systems 

ee Buildings & Land Development 
Components and Equipment 

Piane Tabie Surveying 

ee Techniques and instrumentation 
Surveying Methods 

Planning 

ee Buildings & Land Development 
Land Use and Development 

ee Water Resources Management 


See Water Quality 
Pollution Sources 

Piastlc 

See Engineering Mechanics 
Analysis 
Strain 

Plate or Block Tectonics 

See Structural Geology 
Tectonics 

Plates 

Sec Mechanics of Structures 

Platforms 

See Oceanography 

Oceanographic instrumentation 

Piumes 

See Fluid Dynamics 

Police 

See Occupations, Populations 

Policy Making 

See Social Sciences 
Government 

Pollutant Identification 

See Water Quality 

Pollution Abatement 

See Water Quality 

Water Qualit Control 


See water finality 


Pollution Sources 


See Water Quality 

Population Distribution 


See Ecology 

Population Dynamics 

See Ecology 


Pore Water 

See Soil Science and Mechanics 
Pressure 
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SPECIAL MICROEARTHOUAKE NETWORKS - ALABAMA 
AND TEXAS .. 3.0125 

MONITORING FLOOD DAMAGE with SATELLITE 
IMAGERY .6.0030 

SPEWRELL BLUFF LAKH, FLINT RIVER, GEORGIA 
...6,0033 

BIRCH LAKE, BIRCH CREEK. OKLAHOMA ...6,0142 

ALTERNATE SOLUTIONS TO WATER RESOURCE 
DEVELOPMENT-^ CASE STUDY - TEXAS ...6.0151 

HOLLOW CREEK WATERSHED PROJECT. SOUTH 
CAROLINA ...6.0197 

WHITEWATER CREEK HYDROLOGIC UNIT PROJECT 
MEASURE, CHEROKEE HILLS RC AND D PROJECT, 
OKLAHOMA ..6.0206 

FORT SCOTT LAKE. MARMATON RIVER, KANSAS 
6.0315 

STREAMS AND DRAINAGE BASINS • FULTON COUNTY. 
NEW YORK ...6.0329 

HYDROLOGIC EFFECTS OF A SMALL RESERVOIR ON 
THE WATER SYSTEM OF NEDERLO CREEK. WISCON¬ 
SIN ...6.0408 

ENGINEERINO GEOLOGY - ILLINOIS , 9.0011 


Porosity 


Precipitation 


See Seditnentology 

Sediment Properties 


See Meteorology 

Meteorological Precipitation 


Ports & Harbors 

See Transportation Engineering 
Terminals 

Potable Water 

See Water Quality 

Potential of Deposit 

See Economic Geology 
Mineral Appraisals 

Power Plants 

See Mechanical Power & Equipment 

Power Reservoirs 

See Reservoirs and Impoundments 


Prediction Modcis 

See Information Systems Research 
Mathematical Models 


Prefabricated Structures 

See Mechanics of Structures 


Pressure 

See Soil Science and Mechanics 
See Techniques and Instrumentation 
Measurements & Measuring 


Primary Waves 

See Geophysics 
Seismology 


Production and Processing 

See Economics 



Programming 


See Information Systems Research 
Economic Theory 


Project Post-evaluation 


See Water Resources Management 


Projections and Estimations 


See Water Resources Management 


Projections and Forecasts 


See Economics 


Public Health 


Community Health Services 
Administration <6 Planning 

MENTAL HEALTH SERVICES TO RESIDENTS OF FLOOD 
DISASTER AREAS IN CENTRAL REGION, COMMON¬ 
WEALTH OF PENNSYLVANIA ...6.0U08 

MENTAL HEALTH SERVICES TO RESIDENTS OF FLOOD 
DISASTER AREAS IN LUZERNE-WYOMING COUNTIES 
OF THE COMMONWEALTH OF PENNSYLVANIA 
...6.0009 

TRAINING AND EVALUATION OF MENTAL HEALTH 
SERVICES TO RESIDENTS OF FLOOD DISASTER 
AREAS IN COMMONWEALTH OF PENNSYLVANIA 
... 6.0010 

MENTAL HEALTH SERVICES TO RESIDENTS OF FLOOD 
DISASTER AREAS IN LUZERNE-WYOMING COUNTIES, 
COMMONWEALTH OF PENNSYLVANIA ...6.0011 

EMERGENCY OPERATIONS SYSTEMS DEVELOPMENT - 
CIVIL DEFENSE RESCUE PHASE 11 -16.0001 

CONSULTATIVE PSYCHIATRIC SERVICES TO IN¬ 
DIVIDUALS AND COMMUNITY GROUPS AND AGEN¬ 
CIES IN RAPID CITY, SOUTH DAKOTA ...16.0002 

A SIMULATION MODEL FOR EMERGENCY MEDICAL 
SYSTEMS ...16.0006 

COORDINATED ACCIDENT RESCUE ENDEAVOR. STATE 
OF MISSISSIPPI (PROJECT CARE-SOM) - VOLUME I • 
OPERATION STRUCTURE AND PROCEDURES ...16.0013 

SYSTEMS ANALYSIS OF F.MERGENCY CARE DELIVERY 
...16.0018 

EVALUATION OF POLICY-RELATED RESEARCH IN THE 
FIELD OF MUNICIPAL. SYSTEMS, OPERATIONS, AND 
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.16.0029 

THE DEVELOPMENT OF A MEANS FOR ASSESSING 
EMERGENCY MEDICAL RESOURCF-S .16.0052 

Community Mental Health Center 

TRAINING AND EVALUATION OF MENTAL HEALTH 
SERVICES TO RESIDENTS OF FLOOD DISASTER 
AREAS IN COMMONWEALTH 01 : PENNSYLVANIA 
- 6.0010 

MENTAL HEALTH SERVICES TO RESIDENTS OF FLOOD 
DISASTER AREAS IN L.U'/.ERNE-WYOMING COUNTIES, 
COMMONWEALTH OF PENNSYLVANIA ...6.0011 

CONSULTATIVE PSYCHIATRIC SERVICES TO IN¬ 
DIVIDUALS AND COMMUNITY GROUPS AND AGEN¬ 
CIES IN RAPID CITY, SOUTH DAKOTA .16.0002 

Emergency Non-hospital Service 

EMERGENCY OPERATIONS SYSTEMS DEVELOPMENT - 
CIVIL DEFENSE RESCUE PHASE 11 .16.0001 

DEVELOPMENT OF TRAINING PROGRAM FOR EMER¬ 
GENCY MEDICAL SERVICE PROGRAM ADMINISTRA¬ 
TION ...16.0003 

A SIMULATION MODEL FOR EMKROENCY MEDICAL 
SYSTEMS ...16.0006 

MILITARY BLOOD BANKING (CIVIL DISASTERS) 
-16.0007 

PUBLIC HEALTH SERVICE DISASTER ASSISTANCE RE¬ 
PORT JULY 1%7-JUNE 1970 -16.0011 

HELICOPTER AMBULANCE SERVICE TO EMERGENCIES 
...16.0012 

COORDINATED ACCIDENT RESCUE ENDEAVOR, STATE 
GF MISSISSIPPI (PROJECT CARE-SOM) • VOLUME 1 - 
OPERATION STRUCTURE AND PROCEDURES ...16.0013 

CONSOLIDATED SYSTEMS OF EMERGENCY SERVICES - 
NEBRASKA (PROJECr 20/20) .16.0014 

ANALYSIS OE EMERGENCY MEDICAL SERVICES 
COLUMBUS AND ALL FRANKLIN COUN I Y POLITICAL 
SUBDIVISIONS ...16,0016 

SYSTEMS ANALYSIS OF EMERGENCY CARE DELIVERY 
...16.0018 

EVALUATION OF POLICY-RELATED RESEARCH IN THE 
FIELD OF MUNICIPAL SYSTEMS, OPERATIONS, AND 
SERVICES - EMERGENCY MEDICAL SERVICES 
-16.0022 

DESIGN TO ESTABLISH A FEASIBLE PLAN FOR EMER¬ 
GENCY MEDICAL CARE, IN THE METROPOLITAN 
NASHVILLE-MIDDLE TENNESSEE REGION ...16,0023 

THE ROLE OF HELICOPTERS IN EMERGENCY MEDICAL 
CARE SYSTEMS ...16.0024 

A NATIONWIDE PROGRAM TO DEVELOP REOIONAI. 
EMERGENCY MEDICAL COMMUNICATIONS SYSTEMS 
...16.0029 

THE DEVELOPMENT OF A MEANS FOR ASSESSING 
EMERGENCY MEDICAL RESOURCES -16.0052 
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TRAINING AND hVAUUA- 
SPRUCES TO RESIDENTS OF 
AREAS IN COMMONWEALTH 
6.0010 


flood DISASTER 
OF PENNSYLVANIA 


MILITARY BLOOD BANKING {CIVIL DISASTERS) 
16.0007 


( ONSOl IDATED SYSTEMS OF EMERGENCY SERVICES - 
NEBRASKA (PROJECT 20/20) 16.0014 

TRAINING PROGRAM FOR CRISIS 1NTERVENORS 
16.0020 


Regional Centers 

A NATIONWIDE PROGRAM TO DEVELOP REGIONAL 
EMERGENCY MEDICAL COMMUNICATIONS SYSTEMS 
16.0029 


liPimMUHOGY OF DlSlASE 

SEa COAST PLANNING PROJECT • CALIFORNIA ...6.0182 


Public Income Planning 


See Economics 

Income Analysis 


THE EVENTS OF AGNES .8.0022 
SUMMARY OF SELECTED REFERENCE MATERIA!- ON 
THE OCEANOGRAPHIC PHENOMENA OF TIDES, 
STORM SURGES, WAVES, AND BREAKERS ...8.0114 

GEOLOGY OF THE RAPID CITY AREA, SOUT H DAKOTA 
9.0041 

DAILY TORNADO FREQUENCIES FOR THE CON¬ 
TIGUOUS UNITED STATES ...12,0037 
NATIONAL ATMOSPHERIC SCIENCES PROGRAM - 
FISCAL YEAR 1974 .16.0076 


Bim.IOOKAIMIY 

AVALANCHE STUDIF.S, 197M972 .1.0001 
WATER RESOURCES OF MIDDLE GEORGIA ...6.0245 

FLOOD PLAIN ANALYSIS AND DISASTER STUDY, CLAT ¬ 
SOP AND TILLAMOOK COUNTIES. OREGON - 1972- 
1973 ...6.0352 

A SURVEY OF AVAILABILITY OF IHJR- 
RICANE/TYPHOON PACKAGES AND ASSOCIATED 
DATA .8.0071 

SOIL POLLUTION - EROSION EFFECTS IN SOU. ...16.0106 


Public Service 


See Buildings <5 Land Development 
Building Classification 


Public Water Supply Reservoirs 


See Reservoirs and Impoundments 


Public Works 


See Urban Research 


Publications 


Catalogs, Taiu.ls, Compilations 

APPRAISAL OF THE WATER AND RELATED LAND 
RESOURCES OF OKLAHOMA ...6.0351 

HURRICANE CELIA REDEVELOPMENT ...8,0015 

A SURVEY OF AVAILABILITY OF IUJR- 

RICANE/TYPHOON PACKAGES AND ASSOCIATED 
DATA .8.0071 

TORNADOES IN TENNESSEE {1916-1970) WITH 

REFERENCE TO NOTABLE TORNADO DISASTER IN 
THE UNITED STATES (1880-1970) ...12,0009 

PACIFIC TSUNAMI CATALOO ... 13.0021 

EVALUATION OF POLICY-RELATED RESEARCH IN THE 
FIELD OF MUNICIPAL SYSTEMS, OPERATIONS, AND 
SERVICES - EMERGENCY MEDICAL SERVICES 
...16.0022 

FIELD STUDIES OF DISASTER BEHAVIOR - AN INVFN- 
TORY ..16.0064 


TL'DIES IN SEISMICITY AND EARTHOUAKE DAMAOE 
STATISTICS. APPENDIX B .3.0024 

ARTHOUAKES AND INSURANCE • ERA CONFERENCE 
2-3 APRIL 1973 . 3.0140 


lENVER EARTHQUAKES ...3.0217 


ONTRACT FOR PARTIAL SUPPORT OF THE COMMIT¬ 
TEE On FIRE RESEARCH . .5.0008 


ADROLOG1C ENGINEERING METHODS FOR WATEF 

resources development - volume i - reouire 

MENTS AND GENERAL PROCEDURES ...6.0037 


Handbooks 

NORTH CASCADES HIGHWAY SR-20 AVALANCHE 
ATLAS ..1.0002 

SEISMIC RISK CORPS OF ENGINEERS - CONTIGUOUS 
UNITED STATES ...3.0164 
SEISMIC DESION FOR BUILDINGS ...3,0187 

EARTHQUAKE RESISTANT DESIGN REQUIREMENTS 
FOR VA HOSPITAL FACILITIES ...3.0201 
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ELOPMENT OF AERIAL MEASUREMENT 
ECHNIOUES ...6,0165 

E EFFECT OF URBANIZATION ON HYDROLOGY OF 
WATERSHEDS • INDIANA ...6.0270 

)OD FREOUENCY. LOG-PEARSON TYPE III ANALYSIS 
IOWA ...6.0278 

EVALUATION OF HURRICANE AGNES FLOODS IN 
OMPARISON TO BRIDGE DESIGN INFORMATION 
VAILABLE FOR PENNSYLVANIA CONTliMPORANE- 
USLY .6.0355 

)W AND ICE DETECTION AND WARNING SYSTEMS 

11.0002 

rERMINATlON OF SNOW FENCE DESIGN CRITERIA, 
ND DEVELOPMENT OF A HANDBOOK FOR SNOW 
NTROL ...11.0008 


iNDF.XtS 

WSICAL, CHFMICAL, AND PHYSIOLOGICAL PROPER- 
IES OF FUELS RELATED TO FIRE PHENOMENA 
5.0018 

ITONAL FIRE DANGER RATINO ...5.0027 

EST FIRE METEOROLOGY IN THE PACIFIC 
OASTAL REGION ...5.0040 


MONOGRAPHS 

’EDIENT AM AND FM BROADCAST ANTENNAS 
16.0107 


Periodicals, Journals 

IAN HYDROLOGY STUDY, SAN ANTONIO. TEXAS 
6.0389 


Pulp, Paper, and Logging 

ECTS OF DEFORESTATION ON THE STABILITY OF 
ATURAL SLOPES - OREGON, WASHINGTON ...9.0051 

)SlON AND SEDIMENTATION FOLLOWING ROAD 
ONSTRUCTION AND TIMBER HARVEST ON UNSTA¬ 
LE SOILS IN THREE SMALL WESTERN OREGON 
ATERSIIEDS ...15.0034 


Quality Control 

See Transportation Engineering 

Radar 

See Meteorology 

Techniques and Instrumentation 

See Techniques and Instrumentation 
Remote Sensing 

Radiation Emission 

See Soil Science mid Mechanics 
Physical Properties 

Radio Communication 

See Electronic Systems 

Communication Systems 

Radio Detection Systems 

See Electronic Systems 
Sensing Systems 

Radioactive Fallout 

See Water Quality 
Pollution Sources 

Radioactive Waste 

EARTHQUAKE RESPONSE OF AXISYMMETRIC TOWER 
STRUCTURES SURROUNDED BY WATER ...3.0034 

Radioactivity 

See Air Pollution 

Types of Pollutants 


Pumping 

Techniques and Instrumentation 

Pumps 

Mechanical Power & Equipment 


Radiosondes - Rawlnsondes 

See Meteorology 

Techniques and Instrumentation 
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Rain Gages 


Set Meteorology 

Techniques and Instrumentation 


Random 

See Engineering Mechanics 
Forces and Loadings 


MACADOO ROAD-FILL DAM. KANSAS ...6.0203 

A PROGRAM FOR METROPOLITAN WATER MANAGE¬ 
MENT ...6.0243 

THE USE OF DETAILED SOILS INFORMATION l-'OR 
DELINEATING AND REGULATINO FLOOD PLAINS - 
LEGAL AND ADMINISTRATIVE CONSIDERATIONS 
...6.0413 

COASTAL STORM DAMAGE WITH SPECIAL REFERENCE. 
TO THE DELMARVA REGION OF DELAWARE. MARY¬ 
LAND, VIRGINIA ...8.0002 

REGULATION OF GREAT LAKES WATER LEVELS • A 
SUMMARY REPORT/1974 ...16.0040 


Rale of Deposition 


accfss to Ri-crlaiion 


See Sedimentology 

Sedimentary Deposits 


NORTH RICHMOND - SAN PAULO BAY AREA STUDY - 
CALIFORNIA ...6.0178 


Damagl I.ossi-s 


Reactor Safely 


LAKE SHORE EROSION IN ILLINOIS ... 15.0020 


See Nuclear Reactors 


Demand and Use 


Reactor Slling 


See Nuclear Reactors 


Real Estate Sector 


SEA COAST PLANNING PROJECT - CALIFORNIA ...6.0182 
THE HUMAN ECOLOGICAL IMPACT OF STRUCTURAL 
FLOOD CONTROL ON TUI- IOWA RIVER. IOWA 
...6.0273 

DETERMINATION OF DECISION MAKING PROCESSES IN 

water resource plannjno and development • 

THE CONNECTICUT RIVER BASIN ...6,0292 


See Economics 


Reconnaissance Maps 


Laws and Regulations 

PRESENT AND POTENTIAL MULTIPLE USES OF CANAL 
SYSTEMS - PHASE I ...6.0154 


See Techniques and Instrumentation 
Maps and Surveys 

Reconnaissance Surveying 

See Techniques and Instrumentation 
Surveying Methods 


Parks 

COMPREHENSIVE PLAN - REPORT C, IMPLEMENTA¬ 
TION - VILLAGE OF EAST AURORA. N.Y., TOWN OF 
AURORA. N.Y. ...6.0332 


Rlcrhation Activities 
Bicycling 

PR cv S £ N J.c N ? P0TENTIAL MULTIPLE USES OF CANAL 
SYS! EMS • PHASE I ...6.0154 

Boating 

SEA COAST PLANN1NO PROJECT - CALIFORNIA ...6.0182 
A SS HI 6 N 026 V 0 E PLAN H ° R ST,:MIEN S0N COUNTY, 


PRESENT AND POTENTIAL MULTIPLE USES OF CANAL 
SYSTEMS • PHASE I ...6.0154 

HYDROLOGIC EFFECTS OF A SMALL RESERVOIR ON 
THE WATER SYSTEM OF NEDERLO CREEK, WISCON¬ 
SIN ...6.0408 

/liking 

PRESENT AND POTENTIAL MULTIPLE USES OF CANAL 
SYSTEMS - PHASE 1 ...6.0154 

Touring 

SEA COAST PLANNING PROJECT - CALIFORNIA .. 6.0182 


Recreation Facilities 

SNAKE RIVER PLAIN, PART B - VOLCANIC ROCKS - 
IDAHO ...3.0185 

MILTON SOUTH, MILTON NORTH AND TURBOT 
TOWNSHIP DISASTER, URBAN RENEWAL PROJECTS. 
PENNSYLVANIA . .6.0027 

SPEWRELL BLUFF LAKE. FLINT RIVER, GEORGIA 
...6.0033 

ELEMENTS OF THE WATER RESOURCES SITUATION IN 
ALABAMA ...6.0035 

DESIGN FOR FLOOD CONTROL AND WAVE PROTEC¬ 
TION, CHAGRIN RIVER, EASTLAKE, OHIO - HYDRAU¬ 
LIC MODEL INVESTIGATION ...6.0116 

BIRCH LAKE, BIRCH CREEK, OKLAHOMA .6.0142 

ALTERNATE SOLUTIONS TO WATER RESOURCE 
DEVELOPMENT-A CASE STUDY - TEXAS ...6.0151 

PLAN FORMULATION AND EVALUATION IN MULTIPLE 
PURPOSE WATER RESOURCE PROJECT A 
FRAMEWORK FOR REGIONAL PLANNING (ABURF.V) 
...6.0175 

NORTH RICHMOND - SAN PABLO HAY AREA STUDY - 
CALIFORNIA ...6,0178 

OENERAL PLAN REPORT, LAKE RED BLUFF AREA, 
CALIFORNIA, 1971 ...6.0179 

SOCIALLY DEFINED ENVIRONMENTAL VALUES IN 
URBAN WATER RESOURCES PLANNING ...6.0191 

BIG CREEK WATERSHED, KANSAS ...6.0202 

COMMUNITY GOALS - MANAGEMENT OPPORTUNITIES 
- AN APPROACH TO FLOOD PLAIN MANAGEMENT 
..6.0257 

NATURAL CAPABILITIES - THE FRIENDS CREEK SERIES, 
MACON COUNTY, ILLINOIS ...6.0258 

A COMPREHENSIVE PLAN FOR STEPHENSON COUNTY, 
ILLINOIS ...6.0260 

WABASH RIVER SYSTEMS MODELS FOR PROJECT 
MANAGEMENT, PLANNING AND EVALUATION 
...6.0271 

THE HUMAN ECOLOGICAL IMPACF OF STRUCTURAL 
FLOOD CONTROL ON THE IOWA RIVER, IOWA 
...6.0273 


APPRAISAL OF THE WATER AND RELATED LAND 
RESOURCES OF OKLAHOMA ...6,0351 

SOCIOLOGICAL IMPACT OF A FLOOD-CONTROL RESER¬ 
VOIR ...6.0360 

DEVELOPMENT OF WATER RESOURCE MANAGEMENT 
METHODS - TENNESSEE ...6.0367 

WATER FOR TEXAS - URBAN WATER RESOURCES 
PLANNING AND MANAGEMENT - THE PROCEEDINGS 
OF THE ANNUAL CONFERENCE HELD AT SAN AN¬ 
TONIO (ABBREV) ...6.0379 

FLOOD DAMAGE ABATEMENT- FEDERAL ASSISTANCE 
TO LOCAL GOVERNMENT ...6.0398 

HYDROLOGIC EFFECTS OF A SMALL RESERVOIR ON 
THE WATER SYSTEM OF NEDERLO CREEK, WISCON¬ 
SIN ...6.0408 

HAMILTON 2 DEGREE ...9.0048 

BAI. HARBOUR, FLORIDA PARTIAL IIKACH RESTORA¬ 
TION, BEACH EROSION CONTROL AND HURRICANE 
PROTECTION PROJECr, DADE COUNTY. FLORIDA 
...15,0006 

JEKYLL ISLAND, GEORGIA, BEACH EROSION CONTROL 
AND HURRICANE PROTECTION ...15.0007 


Safei Y 

CONTROL AND USE OF FIRE PARTICULARLY IN WIL¬ 
DERNESS. PARK, AND OIHER RECREATIONAL AREAS 
...5.0020 

SEA COAST PLANNING PROJECT • CALIFORNIA ...6.0182 

VOLCANIC HAZARDS IN THE CASCADE RANGE - 
CALIFORNIA AND WASHINGTON . .14.0007 


Recrcutional 


See Buildings & luuul Development 
Building Classification 


Regional Centers 


See Public Health 

Community Health Services 


Regional Economics 


See Economics 


Regional Systems 


See Waste Water TreatrnentIDisposal 
Sewage System 
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Remote Control Systems 
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Remote Sensing 
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Remote Sensing Systems 
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Repairs, Maintenance 


EARTHQUAKE RESPONSE OF (SUAVITY DAMS INC! LU 
I NO RESERVOIR INTERACTION ...3.11029 


l-ARTIIQUAKK RESPONSE C)F CONCRETE GRAVlM 
DAMS . 3.0031 


EAR1HOUAKHS RELATED TO RESERVOIR FILLING 
3.0054 

STRUCTURAL MODF-t. TESTS GF" EARTHQUAKE II 
FECTS (HS 047) 3.0065 

F.VALUATION OF Tilt- INCREMENTAL SEISMIC RISK 
DUE TO RESERVOIR FILLING . .3.0142 


EARTHQUAKE INDUCED TRANSIFN E PORI- PKI.S.StHtl S 
IN EARTH DAMS ...3.0231 

LOST CREEK LAKE. PROJECT. ROGUE; RIVF.U. (1RECSON 
.3.0267 


Ft.OW REGULATION EFFECTS OF Till-: UUR1 INC i ! I )N 
RESERVOIR FROM THE DAM DOWNSTREAM U» 
WESTHOPE. NORTH DAKOTA . 6.0062 


INITIAL RESULTS FROM THE UPPER WAllASII S1MI H A 
TION MODF.I. ...6.0088 


FLOOD WAVES FROM A CONTROLLED ItlH ACHI !> 
DAM 6.0124 


FLOOD HYDROLOGY INVESTIGATIONS ...6.0183 
KANSAS NORTH SECTOR UPPER WALNt'l 

WATERSHED BUTLER AND CHASE. COUNTIES .(..019H 


MACADOO ROAD-FII.L DAM. KANSAS ...(T)2U3 

DEVELOPMENT OF WATER RESOURCE. MANAGI MI Nl 
METHODS • TENNESSEE; .6.0367 

HYDROLOGIC STUDIES OF SMALL RURAL ITXAS 

watersheds ... 6.0375 

VARIATION OF URBAN RUNOFF WITH DURATION AND 
INTENSITY OF STORMS - TEXAS .6.0387 

HYDROLOGIC EFFECT'S OF A SMALL RESERVOIR ON 
THE WATER SYSTEM OF NF.Dl'.ULO GREEK. WISCON 
SIN 6.0408 

VOLCANIC HAZARDS IN THE CASCADE: RANGE 
CALIFORNIA AND WASHINGTON ...14.0007 


HMt OF lOADIMi EFFECTS ON L'N'CRAOKED AND 
REPAIRt I> REINFORCED CONCRETE MEMBERS 
3 00S4 


1NH AS 11C RESPONSE 
IIRAI RTS IORATION 


OF BUILDINGS AND STRUC- 
3.0190 


Rescue Operaiions 


Ste Aennouln j on,I AeroJuionihs 


Reservoirs 


Stf Soil \uftne und Msdionics 


Flood CoNrwoi. RnsLuvoiits 


FACTORS AFFECTING RELOCATION IN RESPONSE TO 
RESERVOIR DEVELOPMENT ...6.0004 

SPEWRELL BLUFF LAKE. FLINT RIVER. GEORGIA 
• 6.00JJ 


iviuinuud 1 'UK WAII 1 < 

RESOURCES DEVELOPMENT - VOLUME I - REQUIRE- 
MENTS AND GENERAL PROCEDURES ...6.0037 

SYSTEMS ANALYSIS FOR FLOOD CONTROL 

...6.0038 


OAKLEY-SANGAMON remote 
TAI. RESEARCH PROGRAM - 


SENSING ENVIRONMl-N- 
ILLINOIS ...6.0086 


n.rtivi artLILS AS WILDLIFE COVF 
CONTROL ON ’MUDFLATS’ IN IOW/ 
VOIR SYSTEMS ...6.0089 


AND EROSION 
LARGE. RESHU. 


5-160 


WATER RESOURCE MANAGEMENT PLANS TOR NEW 
YORK STATE - ADDENDUM .6.0131 

BIG HILL LAKE, BIG HILL CREEK, KANSAS ...6.014! 

BIRCH LAKE, BIRCH CREEK, OKLAHOMA ...6.0142 

OPTIMAL FLOOD ROUTING USING STOCHASTIC 
DYNAMIC PROGRAMMING ...6.0IS0 

ALTERNATE SOLUTIONS TO WATER RESOURCE 
DEVELOPMKNT-A CASE STUDY • TEXAS ...6.0ISI 

FLOOD MANAGEMENT STUDY TUSCALOOSA, 
PICKENS COUNTY AND MOUNDSVIL.LE, ALABAMA, 
MAY 1971 ...6.0160 

THE HUMAN ECOLOGICAL IMPACP OF STRUCTURAL 
FLOOD CONTROL ON THF. IOWA RIVER, IOWA 
...6.0273 

FLOOD PROFILES & FLOOD-PLAIN INFORMATION 
CEDAR RAPIDS, IOWA ...6,0276 

MISSISSIPPI BASIN MODEL ...6.0313 

FORT SCOTT LAKE, MARMATON RIVER, KANSAS 
...6.03IS 

STORAGE REQUIREMENTS TO CONTROL FLOOD 
FLOWS OF MISSOURI STREAMS ...6.0318 

THE USE OF SYSTEMS ANALYSIS IN THE DEVELOP¬ 
MENT OF WATER RESOURCES MANAGEMENT PLANS 
FOR NEW YORK STATE - VOLUME I ...6,0328 

SOCIOLOGICAL IMPACT OF A FLOOD-CONTROL RESER- 
VOIR .6.0360 

RELATION OF CLIMATIC AND WATERSHED CHARAC¬ 
TERISTICS TO STORM RUNOFF IN THE EDWARDS 
PLATEAU - TEXAS ...6.0388 

FLOOD PROFILES AND INUNDATED AREAS ALONG 
THE LOWER NISOUALLY RIVER, WASHINGTON 
...6.0403 

FLOOD PROFILES AND INUNDATED AREAS ALONG 
THE SKOKOMISH RIVER. WASHINGTON ...6.0404 


Irrigation Ri:si:hvoirs 

DEVELOPMENT OF AN OPERATIONS MODEL FOR MON- 
TANA'S WATER RESOURCES, MIDDLE CREEK RESER- 
VOIR OPERATION ...6.0126 


Mui.tipi.h Purpose Ruscrvoirs 

FACTORS AFFECTING RELOCATION IN RESPONSE TO 
RESERVOIR DEVELOPMENT . 6.0004 
SPEWRELL BLUFF LAKE, FLINT RIVER, GEORGIA 
...6.0033 

HYDROLOGIC ENGINEERING METHODS FOR WATER 
RESOURCES DEVELOPMENT - VOLUME 1 - REQUIRE¬ 
MENTS AND GENERAL PROCEDURES ...6.0037 

BIG HILL LAKE, JUG HILL CREEK. KANSAS ...6.014! 
BIRCH LAKE, BIRCH CREEK, OKLAHOMA ...6.0142 
OPTIMAL FLOOD ROUTING USING STOCHASTIC 
DYNAMIC PROGRAMMING ...6.0150 


...6.0271 

FORT SCOTT l.AKE. MARMATON RIVER, KANSAS 
6.0315 

STORAOE REQUIREMENTS TO CONTROL FLOOD 
FLOWS OF MISSOURI STREAMS ...6.0318 

BEECH RIVER WATERSHED PROJECT - TENNESSEE 
6.0368 


Power Reservoirs 

GLEN CANYON AND AUBURN DAM SEISMICITY - 
COLORADO ...3.0166 


Public Water Supply Reservoirs 

SPECIAL M1CROEARTHOUAKE NETWORKS - ALABAMA 
AND TEXAS ...3.0J2S 

FLOOD FREOUF.NCY AND HlGJI-FLOSV STUDIES ...6.0023 

HYDROLOOIC ENGINEERING METHODS FOR WATER 
RESOURCES DEVELOPMENT - VOLUME 1 - REOU1RF.- 
MENTS AND GENERAL PROCEDURES .6.0037 

BIG HILL LAKE, BIG HILL CREEK, KANSAS . 6.0141 

BIRCH LAKE, BIRCH CREEK. OKLAHOMA . 6.0142 

ALTERNATE SOLUTIONS TO WATER RESOURCE 
DF.VELOPMENT-A CASE STUDY - TEXAS ...6.0IS1 

MAGNITUDE AND FREQUENCY OF FLOODS ON SMALL 
DRAINAGE AREAS IN FLORIDA ...6.0233 

COMMUNITY GOALS • MANAGEMENT OPPORTUNITIES 
- AN APPROACH TO FLOOD PLAIN MANAGEMENT 
.6.0257 

FORT SCOTT LAKE, MARMATON RIVER, KANSAS 
...6.0315 

NUMERICAL STUDIES OF UNSTEADY FLOW IN THE 
JAMES RIVER - VIROINJA ...6.0396 

FLOOD PROFILES AND INUNDATED AREAS Al.ONO 
THE SKOKOMISH RIVER, WASHINGTON ...6.0404 


Residential 


See Buildings & Land Development 
Building Classification 


Resource Inventories 


Sec Economic Geology 
Mineral Appraisals 


Response 


See Engineering Mechanics 
Mechanical Vibrations 
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Ste ti.mnmics 


Retaining Walls 


Set Soil .Science and Mechanics 
Forth Structures 


Retardants 


See Fire Research 
hre Control 


Revetments 


See Ihdraulics 


Rhyolite 


See lynenus Rinks 


Rills 


See Structural Geology 
Faults 


Rime 


See Meteorology 

Meteorological Condensation 


Riparian Land 


DATA AND MANAGEMENT NEEDS FOR WATER RE¬ 
LATED land areas • Maine . 6.0288 


Riprap 


ice llydiaulics 


Risk & Entrepreneur Decisions 


See Economics 

Production and Processing 


River Basins 


E ot N w«p» E ^ Uation of use anu developme 
or water and land resources ... 2.0017 


an optimum water ALLOCATION MIHU-.l. uammi mn 
an ANALYSIS FOR THE KISSIMMEE RlVI-.R BASIN - 


oakley-sangamon remote sensing unvironmi-n 
TAL RESEARCH PROGRAM - II.LtNGtS ...6.D0H6 


FLOOD PROOFING DECISIONS UNDER UNCTJR I AIN I Y_ 
AN APPLICATION TO 'MIL CONNLtIJCUl Rl\ IR 


hacim n nine 


REGIONAL COMPREHENSIVE MULTI-PURPOSE WATER 
RESOURCES PLANNING STUDIES IN NEW YORK 
...6.0130 


TEST OF THE ERTS-DATA COLLECTION SYS TEM IN 11II 
SUSQUEHANNA RIVER BASIN ...6,0143 


RUNOFF SIMULATION .6.0156 

CLOUD SEEDING POTENTIAL FOR TWE.t.VE RIVER 
BASINS ...6.0171 

SANTA ANA RIVER BASIN. MOOD CONTROL PROD ft. 
EAS E TWIN AND WARM CREEK JMPUOVHMl N I 
...6.0172 


COMPUTER SIMULATION MODEL TOR H.OOP PI AIN 
DEVELOPMENT - PAR I II - MODEL 1>l-.SCRUM ION 
AND APPLICATIONS -6.017.1 


SMALL STREAM FLOOD CHARACTERISTICS . 6.0193 


FLOOD-FREQUENCY ANP BASIN PARAMI- I l-R RITA 
TIONSHtPS IN SMALL DRAINAGE AULAS ...6,0215 


NEW ENGLAND RIVER BASINS COMMISSION. ANNUA! 

REPORT, FISCAL YEAR 1971 ...6,0227 
OHIO RIVER BASIN SURVEY, MAIN lUT'ORT A 
DEVELOPMENT PROGRAM, COMMUNICAT ION FROM 
CHAIRMAN, U. S. WATER RESOURCES COONCII. (AH 
BREV) ...6.0228 


HYDROGRAPil MODEL STUDIES OF HIE Hill 
SBOROUGH, ALAFIA, AND ANCLOTE R1V1-.R BASINS. 
FLORIDA ...6.0234 


WABASH RIVER SYSTEMS MODELS W)U PROJICl 

management, planning and evaluation 

...6.0271 


EFFECT OF URBANIZATION ON FLOOD HUNOIF 
WICHITA AREA, KANSAS . 6.0281 


PROBABLE MAXIMUM PRECIPITATION AND SNOSV 
MELT CRITERIA FOR RED RIVER OF Ull . NOR 111 
ABOVE PEMBINA AND SOURIS RIVER ABOVE: MINOT, 
NORTH DAKOTA ...6,0290 


ECONOMIC AND LEGAL ANALYSIS OF ALIhKNAItVI 
FLOOD CONTROL STRATEGIES ...6.0291 


DETERMINATION OF DECISION MAKING PROCESSES IN' 
WATER RESOURCE PLANNING AND DKVLI.OpMI-N I - 
THE CONNECTICUT RIVER BASIN .6.0292 

LEGAL FACTORS IN ECONOMETRIC MODl-I.INCi (IE 
LOCAL FLOODPLAIN MANAGEMENT' DEVICES IN 
THE CONNECTICUT RIVER BASIN 6.0294 


THE USE OF SYSTEMS ANALYSIS IN THE DEVELOP¬ 
MENT OF WATER RESOURCES MANAGEMEN l PLANS 
FOR NEW YORK STATE - VOLUME I . 6.032B 

APPLICATION OF LUNR SYSTEM TO FLOOD PLAIN 

m A n I ,u? IS n AN|) MANAGEMENT in THE SlJ.SOlJlillAN 
na river basin ... 6.0337 


FLOOD PLAIN INUNDATION ...6,036 


rKLLllvniNMM oiuui vji^ me rn^Ducjvjo ur- 

PORTUNITIES FOR DEVELOPMENT OF 0S0 CREEK 
ANDOSO BAY ...6.0380 

STUDIES ON THE FLUVIAL ENVIRONMENT, ARCTIC 
COASTAL PLAIN PROVINCE, NORTHERN ALASKA 
VOLUME I ...10,0025 

REMOTE SENSINO. ALFAFIA AND PEACE RIVER 
BASINS, FLORIDA ...10,0029 


Road Obstacles 

See Transportation Engineering 
Traffic Engineering 


Roadway 


See Transportation Engineering 


Rock Mechanics 


See Structural Geology 


Rockflll Dams 

See Hydraulics 
Danis 


Roofs 

See Buildings & Land Development 
Components and Equipment 


Rural Areas 


NEBRASKA DROUGHTS - A STUDY OF THEIR PAST 
CHRONOLOGICAL AND SPATIAL EXTENT WITH IM¬ 
PLICATIONS FOR THE FUTURE ...2,0016 

DEVELOPMENT OF IMPROVED TECHNIQUES FOR 
USING PRESCRIBED FIRE IN SOUTHERN FORESTS 
...5,0042 

FACTORS AFFECTING RELOCATION IN RESPONSE TO 
RESERVOIR DEVELOPMENT ...6.0004 

URBAN HYDROLOOY AND URBAN WATER RESOURCES 
OF THE ISLAND OF OAHU. HAWAII ...6,0076 

STREAMFLOW PATTERNS WATERSHED CHARAC¬ 
TERISTICS THROUGH USE OF OPSET - A SELF 
CALIBRATING VERSION OF STANFORD WATERSHED 
MODEL (ABBREV) ...6,0092 

RAINFALL-RUNOFF RELATIONS ON URBAN AND 
RURAL AREAS ...6.0112 


HYDROLOGY OF SMALL WATERSHEDS ...6.0190 

ANALYSIS OF LAND USE CONTROL MEASURES ...6.0194 

HYDROLOGIC STUDY OF SMALL RURAL WATERSHEDS 
- INDIANA ...6.0208 

EFFECT OF URBANIZATION ON FLOOD RUNOFF - 
WICHITA AREA, KANSAS ...6.0281 

HYDROLOOY OF STREAMS IN ST. LOUIS COUNTY - MIS¬ 
SOURI .6.0319 

COMPARISON OF RECENTLY PUBLISHED FORMULAE 
FOR FLOOD FREOUENCY IN PENNSYLVANIA ...6.0356 

HYDROLOGIC STUDIES OF SMALL RURAL TEXAS 
WATERSHEDS . 6.0375 

DENVER URBAN CORRIDOR STUDIES - COLORADO 

... 10,0020 

EVALUATION OF POLICY-RELATED RESEARCH IN THU 
FIELD OF MUNICIPAL SYSTEMS, OPERATIONS. AND 
SERVICES - EMERGENCY MEDICAL SERVICES 
...16,0022 


Safely 

See Buildings & ImiuI Development 
See Recreation 

See Transportation Engineering 
Traffic Engineering 


Safety Engineering 

DAMAOE SURVEY, SAN FERNANDO EARTHQUAKE OF 
FEBRUARY 9, 1971 ...3.0017 


Saline Water Intrusion 

See Water Quality 
Pollution Sources 


Salinity 

See Oceanography 

Sea Water Chemistry 
See Water Quality 
Water Properties 

Salt 

See Economic Geology 
Non-metallic Deposits 
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S« Structural Geology See Geomorphology 

Tectonic Features Shoreline Geomorphology 

Sail Marshes Sea Floor Spreading 

LAKE PONTCHARTRAIN, LOUISIANA AND VICINITY • See Structural Geology 


HURRICANE PROTECTION PROJECT ...6.0098 
Sampling 

See Techniques and Instrumentation 

Sand 

See Soil Science and Mechanics 
Soil Types 

Sands and Gravels 

See Economic Geology 
Non-metallic Deposits 

Sanitary Landfills 

See Water Quality 
Pollution Sources 

Satellite Communication 

See Electronic Systems 
Communication Systems 

Satellites 

See Meteorology 

Techniques and Instrumentation 
See Techniques and Instrumentation 
Remote Sensing 

Saturated 

See Soil Science and Mechanics 
Soil Types 


Scarps 

S" Structural Geo 


Tectonics 


Sea Level Variations 

See Oceanography 
Sea Water Motion 


Sea Walls 

See Hydraulics 

Sea Water Analysis 

See Oceanography 

Sea Water Chemistry 

Sea Water Motion 

See Oceanography 

Seasonal Discharge 

See Hydraulics 
Discharge 

Seasonal Studies 

See Meteorology 

Sediment Deposition 

See Sedirnentology 

Sediment Properties 

See Sedirnentology 

Sedimentary History 

C _ 


Diagenesis 

TEXAS BARRIER ISLANDS ...15.0037 
Lithification 

STUDY OF GROUND SHOCK INDUCED UOUEFACTlON 
AS A MECHANISM FOR FAILURE OF MILITARY IN- 
STALLATIONS ...3.0067 

EXPERIMENTAL AND THEORETICAL STUDY OF THE 
DILATANCY-D1FFUSION MODEL FOR EARTIIOUAKE 
PREDICTION ...3.0260 

Sediment Deposition 

COASTAL WORKS EVALUATION - CALIFORNIA, 
FLORIDA ...15.0015 

ENVIRONMENTAL GEOMORPH1C STUDY OF THE 
COASTAL REGIMES ALONO THE SOUTH SHORE OF 
LONG ISLAND • NEW YORK ...15.0027 

Sediment properties 
Interstitial Water 

LANDSLIDE STUDIES IN SOUTH DAKOTA - REPORT 
NO.l • LOCATION OF AREAS WITH HIGH LANDSLIDE 
POTENTIAL IN THE PIERRE SHALE ...9.0022 

Mineralogical Composition 

A SURVEY OF EARTH SLOPE FAILURES AND REMEDI¬ 
AL MEASURES IN TEXAS ...9.0023 

Permeability 

BEACHES AND GROUND WATER OF CAPE SABLE, 
FLORIDA, DURING EXTREME DROUGHT ...2.0014 

EXPERIMENTAL AND THEORETICAL STUDY OF THE 
DILATANCY-DIFFUSION MODEL FOR EARTHGUAKE 
PREDICTION ...3.0260 

RESPONSE OF WATER LEVELS TO FLOOD CONTROL 
OPERATIONS IN SOUTHEASTERN FLORIDA ...6.0068 

LAND-SUBSIDENCE STUDIES IN CALIFORNIA - TO 
STUDY THE EXTENT. MAGNITUDE R ... 10.0018 

Porosity 

STUDY OF GROUND SHOCK INDUCED LIQUEFACTION 
AS A MECHANISM FOR FAII.URF. OF MILITARY IN¬ 
STALLATIONS ...3.0067 

MASS PROPERTIES OF OIL FIELD ROCKS - CALIFORNIA 
...10.0015 


INVESTIGATION OF SHORELINE CHANGES AT SAR¬ 
GENT BEACH. TEXAS .8.0128 

ACKER LAKE LANDSLIDE. MONROE COUNTY, MISSIS- 
SIPPI ...9.0053 

STUDY OF OROUND SHOCK INDUCED LIQUEFACTIGN 
AS A MECHANISM FOR FAILURE OF MILITARY IN¬ 
STALLATIONS ..10.0010 

DENVER URBAN CORRIDOR STUDIES - COLORADO 

... 10.0020 

EROSION AND DEPOSITION IN THE SOUNDS AND 
ESTUARIES OF THE NORTH CAROLINA COAST 
15.0029 


Sediment Provenance Studies 

EARTHQUAKE HAZARDS REDUCTION-NORTH WEST 
AND GEOLOOY OF THE NORTHWESTERN OLYMPIC 
PENINSULA, WASHINGTON ...3.0128 

USE OF MULTISPECTRAL PHOTOGRAPHY IN WATER 
RESOURCE PLANNING AND MANAGEMENT IN 
NORTH CAROLINA ...6.0137 

SEDIMENT MOVEMENT AND HILLSLOPE MORPHOLO- 
OY IN THE CENTRAL APPALACHIAN REGION - VIR- 
GINIA ...15.0039 


Sediment Transport 

VERDE LANE FLOOD PREVENTION PROJECT MEA¬ 
SURE. NEBRASKA ...6.0205 

Transport Agents 

SAN FRANCISCO HAY ...15.0013 

A STUDY OF NEARSHORE PROCESSES IN SOUTHEAST 
FLORIDA ...15.0017 

Transport Effects 

LABORATORY STUDIES OF CONSERVATION AND 
DRAINAGE STRUCTURES ...6.0085 

INVESTIGATION OF SCOUR AT BRIDGES IN ALASKA 

... 6.0212 

COASTAL ENGINEERING STUDIES RELATED TO 
FLORIDA’S SHORELINE AND BEACH EROSION 
PROBLEMS ...15.0016 

Transport Methods 

LABORATORY STUDIES OF CONSERVATION AND 
DRA1NAOE STRUCTURES ...6.0085 

PERRIS VALLEY URBAN HYDROLOGY STUDY, 
CALIFORNIA ...6.0168 

URBAN HYDROLOGY OF POWAY VALLEY, CALIFOR¬ 
NIA ...6.0169 

INVESTIGATION OF SCOUR AT BRIDGES IN ALASKA 

... 6.0212 
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GY IN THE CENTRAL APPALACHIAN REGION • VIR¬ 
GINIA ...8.0133 

SAN FRANCISCO BAY ...15.0013 
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EARTHQUAKE HAZARDS OF THE SANTA BARBARA 
CHANNEL REGION - CALIFORNIA ...3.0157 

SNAKE RIVER PLAIN, PART B - VOLCANIC ROCKS • 
IDAHO ...3.0185 

MEASUREMENTS FOR FAULT SLIP ON THE DENALI, 
FA1RWEATHER, AND CASTLE MOUNTAIN FAULTS. 
ALASKA ...3.0259 

A COMPREHENSIVE STUDY OF THE SEISMOTECTONICS 
OF THE ALEUTIAN ARC - ALASKA ...3,0262 

SAN FRANCISCO BAY ...15.0013 
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Lithology 
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... 6.0212 


REY BAY • CALIFORNIA ...9.0030 


Local Stratigraphy 

RIVER BASIN. PART F • SOUTHERN PART, 
HWEST MARGIN • IDAHO ...9.0046 


Stratigraphic: Facies 

FECT OF GEOLOGIC STRUCTURE ON THE OC- 
ENCE OF FRESH GROUND WATER IN POST- 
)CENE DEPOSITS OF THE GULF COASTAL 
r ...3.0243 


Stratigraphic Sequence 

RIVER BASIN, PART F - SOUTHERN PART. 
HWEST MARGIN • IDAHO ...9.0046 


SUBSURFACE STRATIGRAPHY 

RIVER BASIN. PART F - SOUTHERN PARI. 
HWEST MARGIN - IDAHO ...9.0046 


Volcanic Stratigraphy 

RIVER BASIN, PART F - SOUTHERN PART, 
HWEST MARGIN • IDAHO ...9,0046 


Stream Banks 


' HYDROGRAPH STUDY - WYOMING .6.0060 

IATION OF EMPIRICAL METHOD OF DETERMIN- 
RIVERDANK STABILITY (POTAMOLOGY IN- 
GATIONS • SOILS PHASE) ...10.0030 

iNMENTAf. GEOLOGY OF SELECTED PARTS OF 
HWESTERN VERMONT ...15.0038 


Stream Control Factors 

morphology 

atns 


Stream Gradient 

morphology 

ants 


Stream Sediment Yieid 


EFFECT OF PRESCRIBED BURNINO ON WATER YIELD 
AND QUALITY FROM BRUSH INFESTED LANDS • 
TEXAS ...5.0022 

URBAN HYDROLOGY AND URBAN WATER RESOURCES 
OF THE ISLAND OF OAHU. HAWAII ...6.0076 

LABORATORY STUDIES OF CONSERVATION AND 
DRAINAGE STRUCTURES ...6.0085 

USE OF MULTISPECTRAL PHOTOGRAPHY IN WATER 
RESOURCE PLANNINO AND MANAGEMENT IN 
NORTH CAROLINA . 6.0137 

THE IMPACT OF URBANIZATION ON WATER YIELD, 
FLOOD PEAK, SEDIMENT YIELD, AND WATER OUALI- 
TY IN THE BERKELEY HILLS, CALIFORNIA ...6.0166 

PERRIS VALLEY URBAN HYDROLOGY STUDY. 
CALIFORNIA . 6.0168 

URBAN HYDROLOGY OF POWAY VALLEY, CALIFOR¬ 
NIA ...6.0169 

MACADOO ROAD-FILL DAM, KANSAS ...6,0203 

VERDE LANE FLOOD PREVENTION PROJECT MEA¬ 
SURE, NEBRASKA ...6.0205 

ATLANTA METROPOLITAN AREA URBAN FLOOD RU¬ 
NOFF CHARACTERISTICS - GEORGIA ...6.0244 

EFFECT OF URBANIZATION ON FLOGD RUNOFF - 
WICHITA AREA ...6.0282 

USE OF ERTS-I DATA - SUMMARY REPORT OF WORK 
ON TEN TASKS ...6.0298 

BEF.CH RIVER WATERSHED PROJECT - TENNESSEE 
...6.0368 

HYDROLOGIC EFFECTS OF A SMALL RESERVOIR ON 
THE WATER SYSTEM OF NEDERI.O CREEK, WISCON¬ 
SIN ...6.0408 

ENGINEERING GEOLOGIC REPORT OF GENERAL PLAN 
STt/DY FOR THE CITY OF GLENDORA, CALIFORNIA 
.9.0026 

FLOOD AND SEDIMENT REDUCTION IN STEEP UNSTA¬ 
BLE BRUSHI.ANDS OF THE SOUTHWEST ...15.0002 

SAN E r RANCISCO BAY ...15.0013 

DEPOSITION OF HAWAIIAN WATERSHED AND 
ESTUARIAN SEDIMENTS ...15,0018 

GROIN STUDY ON THE NORTH SHORE OF SUFFOLK 
COUNTY, LONG ISLAND, NEW YORK, BETWEEN 
ORIENT POINT AND PORT JEFFERSON HARBOR 
...15,0028 

SHORE EROSION STUDY OF LAKE COUNTY, OIIIC 
...15.0031 

SHORE EROSION STUDIES ALONG THE OHIO SHORE Of 
LAKE ERIE ...15.0032 

EROSION AND SEDIMENTATION FOLLOWJNO ROAE 
CONSTRUCTION AND TIMBER HARVEST ON UNSTA 
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Slreams 

See Also Geomorphology 

FLOOD-FREQUENCY SYNTHESIS FOR SMALL STREAMS 
• ALABAMA 6.0034 

EFFECTS OF URBAN DEVELOPMENT AND WATER USE 
ON THE SANTA ANA RIVER, CALIFORNIA ..6.0039 

FLOW REGULATION EFFECTS OF THE BURLINGTON 
RESERVOIR FROM THE DAM DOWNSTREAM TO 
WESTHOPF. NORTH DAKOTA 6.0062 

COLLECTION AND ANALYSIS OF STREAM FLOW AND 
RELATED HYDRAULIC DATA FOR DESIGN OF 
HIGHWAY BRIDGES AND CULVERTS • IOWA ...6.0064 

FLOOD FREQUENCY IN SMALL DRAINAGE AREAS • 
MISSISSIPPI. .6.0065 

AN OPTIMUM WATER ALLOCATION MODEL BASED ON 
AN ANALYSIS FOR THE KISSIMMEE RIVF.R BASIN - 
FLORIDA 6.0066 

CRITICAL ANALYSIS OF FIVE WATERSHED MODELS IN 
FOUR PHYSIOGRAPHIC REGIONS OF GEORGIA 
..6.0074 

FLOOD HYDROLOGY ON SMALL DRAINAGE AREAS IN 
GEORGIA .. 6.0075 

DRAINAGE AND FLOOD CONTROL PLAN • MARION 
COUNTY. INDIANA SEPTEMBER 1970 . 6.0087 

STREAMFLOW CHARACTERISTICS, KANSAS ...6.0090 

FLOOD INVESTIGATIONS • HIGHWAY COMMISSION - 
KANSAS 6.0091 

FLOOD FREQUENCY OF SMALL STREAMS IN LOUI¬ 
SIANA .6.0094 

HYDROLOGIC DATA COLLECTION VIA GEOSTATIONA¬ 
RY SATELLITE .6.0103 

EFFECTS OF URBANIZATION ON FLOODS AT WINSTON- 
SALEM. NORTH CAROLINA . 6.0134 

EFFECTS OF URBANIZATION ON FLOODS AT DURHAM, 
NORTH CAROLINA .6.0135 

EFFECTS OF URBANIZATION ON FLOODS AT LENOIR, 
NORTH CAROLINA . 6.0136 

USE OF MULTISPECTRAL PHOTOGRAPHY IN WATER 
RESOURCE PLANNING AND MANAGEMENT IN 
NORTH CAROLINA ...6.0137 

INVESTIGATION AND ANALYSIS OF FLOODS FROM 
SMALL WATERSHEDS IN OKLAHOMA ...6,0140 

FLOOD SERIES FOR GAGED PENNSYLVANIA STREAMS 
.6.0146 

FLOOD INVESTIGATIONS - TENNESSEE ...6.0147 

HYOROLOG1C INVESTIGATION OF SMALL DRAINAGE 
AREAS IN TEXAS ...6.0U9 

FLOODWAY EVALUATIONS BEFORE & AFTER CHAN¬ 
NEL MODIFICATIONS ASSUMING TOTAL 
METROPOLITAN DEVELOPMENT IN DRAINAGE 
BASINS JEFFERSON COUNTY, ALABAMA ...6.0161 


URBAN HYDROLOGY OF POWAY VALLEY. CAUFOR. 
NIA .6.0169 

FLOGDS FROM SMALL DRAINAGE AREAS • CALIFOR¬ 
NIA ...6,0176 

FLOGD-FREOUENCY RELATIONSHIPS FOR SMALL 
DRAINAGE AREAS - VIRGINIA .6.0180 
SMALL STREAM FLOOD CHARACTERISTICS ...6.0193 
PEAK FLOW FROM SMALL DRAINAGE AREAS • CON¬ 
NECTICUT .6.0210 

FLOOD FREQUENCY OF ALABAMA STREAMS . 
ALABAMA ...6.0213 

FLOOD FREQUENCY SYNTHESIS FOR SMALL STREAMS 

- ALABAMA ...6.0214 

MAGNITUDE AND FREQUENCY OF FLOODS ON SMALL 
DRAINAGE AREAS IN FLORIDA ...6.0233 
HYDROGRAPH MODEL STUDIES OF THE HILL- 
SBOROUGH, ALAFIA, AND ANCLOTU RIVER BASINS, 
FLORIDA .6.0234 

TRAVEL TIME OF GEORGIA STREAMS ...6,0241 
ATLANTA METROPOLITAN AREA URBAN FLOOD RU¬ 
NOFF CHARACTERISTICS • GEORGIA ...6.0244 
SPECIAL FLOOD-DATA COLLECTION - HAWAII ...6.0251 
DEPTH AND FREQUENCY OF FLOODS IN ILLINOIS 
6.0255 

FLOOD FREQUENCY STUDY ILLINOIS ...6.0256 
STREAMFLOW VARIABILITY - ILLINOIS ...6.0263 
EVALUATION OF FLOOD RISKS ...6.0264 
FLOOD PROFILES OF IOWA STREAMS ...6.0274 

FLOOD PROFILES & FLOOD-PLAIN INFORMATION, LINN 
COUNTY, IOWA . 6.0275 

FLOOD PROFILES & FLOOD-PLAIN INFORMATION, 
CEDAR RAPIDS. IOWA ...6,0276 

FLOOD FREQUENCY, LOG-PEARSON TYPE HI ANALYSIS 

- IOWA ...6,0278 

FLOOD PROFILES AND FLOOD PLAIN INFORMATION. 
CEDAR RAPIDS, IOWA ...6.0279 

FLOOD PROFILES AND FLOOD-PLAIN INFORMATION, 
LINN COUNTY, IOWA ...6.0280 

SMALL STRFAMS FLOOD FRF.QUENCY IN MAINE 
...6.0287 

DATA AND MANAGEMENT NEEDS FOR WATER RE¬ 
LATED LAND AREAS - MAINE ...6,0288 

FLOOD CHARACTERISTICS OF SMALL DRAINAGE 
BASINS IN VERMONT ...6,0296 

FLOOD CHARACTERISTICS OF SMALL DRAINAGE 
BASINS IN RHODE ISLAND ...6.0297 
FLOOD PLAIN STUDIES-MINNESOTA ...6.0304 

FLOOD PLAIN MANAGEMENT STUDIES - LOWER MIN¬ 
NESOTA RIVER ...6.0305 

CITY OF JACKSON, MISSISSIPPI, WATER RESOURCES 
STUDY ...6.0310 
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...o.ujiy 

MS AND DRAINAGE BASINS - FULTON COUNTY, 
YORK ...6.0329 

► INVESTIGATIONS • NEW YORK ...6.0331 
iS IN THE ANALYSIS OF METROPOLITAN WATER 
H/RCE SYSTEMS • VOLUME IV - MODELS FOR 
AGING METROPOLITAN SURFACE WATER 
EMS ...6.0335 

OE STUDY • INVENTORY AND ANALYSIS 
140 

S OF URBANIZATION ON FLOODS IN CHAR. 
e, north Carolina . 6.0342 
rs OF URBANIZATION ON FLOODS at MORGAN- 
NORTH CAROLINA ...6.0343 

TUDE AND FREQUENCY OF FLOODS ON SMALL 
AMS - NORTH DAKOTA ...6.0344 

PLAIN ANALYSIS AND DISASTER STUDY, CLAT- 
AND TILLAMOOK COUNTIES, OREGON - 1972- 
...6.0352 

PLAIN INUNDATION ...6.0364 
FREOUF.NCY OF SMALL AREAS - SOUTH 
LINA ..6.0365 

RIVER WATERSHED PROJECT - TENNESSEE 
168 

ING OF SMALL STREAMS IN NASIIVILLE-DAVID- 
BOUNTY AREA, TENNESSEE ...6.0370 

IGATION OF THE MAGNITUDE AND FREQUEN- 
iF FLOODS ON SMALL STREAMS IN TENNESSEE 

i7I 

HYDROLOGY STUDY - FORT WORTH, TEXAS 
183 

HYDROLOGY STUDY - DALLAS COUNTY, 
.S . 6.0384 

IICAL STUDIES OF UNSTEADY FLOW IN THE 
IS RIVER • VIROINIA ...6.0396 

HYDROLOGY OF STREAMS IN FAIRFAX COUN- 
.0400 

FLOOD HYDROLOGY OF STREAMS IN FAIRFAX 
JTY, VIRGINIA ...6.0401 

ML FLOOD-FREQUENCY STUDY (PHASE H) 
07 

'LOGIC EFFECTS OF A SMALL RESERVOIR ON 
WATER SYSTEM OF NEDERLO CREEK, WISCON- 
6.0408 

F. SENSING APPLICATIONS IN HYDROLOGY AND 
.OOY ...9.0050 

S ON THE FLUVIAL ENVIRONMENT, ARCTIC 
TAL PLAIN PROVINCE, NORTHERN ALASKA 
JME I ...10.0025 


Strength 


■ineering Mechanics 


t'UBUL KfcbKONbt 1<J I Ht LOS ANGtLtb 
EARTHQUAKE OF FEBRUARY, 1971 ...3.0074 

A STUDY OF EARTHOUAKE LOSSES IN THE SAN FRAN¬ 
CISCO BAY AREA - DATA AND ANALYSIS ...3.016! 

A STUDY OF EARTHOUAKE LOSSES IN THE LOS AN- 
GF.LES, CALIFORNIA AREA ...3.0162 

INELASTIC RESPONSE OF BUILDINOS AND STRUC¬ 
TURAL RESTORATION 3.0190 

SILVER VALLEY FLOOD • SOCIAL PSYCHOLOGICAL EF¬ 
FECTS ...6.0003 

MEN I AL HEALTH SERVICES TO RESIDENTS OF FLOOD 
DISASTER AREAS IN CENTRAL REGION, COMMON- 
WEALTH OK PENNSYLVANIA ...6.0008 

MENTAL HEALTH SERVICES TO RESIDENTS OF FLOOD 
DISASTER AREAS IN LUZERNE-WYOMING COUNTIES 
OF THE COMMONWEALTH OF PENNNSYLVANIA 
.6.0009 

MENTAL HEALTH SERVICES TO RESIDENTS OF FLOOD 
DISASTER AREAS IN LUZERNE-WYOMING COUNTIES, 
COMMONWEALTH OF PENNSYLVANIA .6.0011 

THE FLOOD PLAIN AS A RESIDENTIAL CHOICE ■ RE¬ 
SIDENT ATTITUDES AND PERCEPTIONS AND THEIR 
IMPLICATIONS TO FLOOD PLAIN MANAGEMENT 
POLICY ...6.0239 

CONSULTATIVE PSYCHIATRIC SERVICES TO IN- 
DIVfDUALS AND COMMUNITY GROUPS AND AGEN¬ 
CIES IN RAPID CITY, SOUTH DAKOTA ...16.0002 

TRAINING PROGRAM FOR CRISIS INTERVl-NORS 
...16.0020 

FIELD STUDIES OF DISASTER BEHAVIOR - AN INVEN¬ 
TORY .16.0064 

LABORATORY STUDIES OF THE EFFECTS OF PHYSICAL 
HAZARD ON SHELTER MANAGEMENT BEHAVIOR • 
PHASE I • STUDY PLAN .16.0078 

AN ANALYSIS OF OPERATING SYSTEM FJ-FFCTIVENESS 
- FOCUS ON THE BEHAVIOR OF LOCAL COORDINA¬ 
TORS ...16.0085 

ROLE PERFORMANCE IN THE OPERATING SYSTEM - 
CIVIL DEFENSE OPERATIONS IN DISASTER .16.0086 

COLLABORATIVE RESEARCH ON NATURAL HAZARDS 
.16.0094 

A PERSPECTIVE ON DISASTER PLANNING -16.0098 

THE WARNING SYSTEM IN DISASTER SITUATIONS - A 
SELECTIVE ANALYSIS 16.0099 

ORGANIZATIONAL RESPONSES 70 MAJOR COMMUNI¬ 
TY CRISES ...16.0100 


Isolation, Social & Perceptual 

FACTORS AFFECTING RELOCATION IN RESPONSE TO 
RESERVOIR DEVELOPMENT .. 6.0004 


Stresses 


See Engineering Mechanics 
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See Transportation Engineering 
Design 


Structural Analysis 

See Mechanics of Structures 
See Structural Geology 

Structural Design 


See Mechanics of Structures 


Structural Geology 


GEOLOGY OF THE RAPID CITY AREA. SOUTH DAKOTA 
...9.0041 


Fault Complexes 

EVALUATION OF FEASIBILITY OF MAPPING SEISM!- 
CALLY ACTIVE FAULTS IN ALASKA 3.0071 

RELATIVE ACTIVITY OF MULTIPLE FAULT STRANDS • 
CALIFORNIA ..3.0105 

REGIONAL GEOLOGICAL FRAMEWORK, NORTH CEN- 
TRALSAN ANDREAS FAULT • CALIFORNIA 3.0108 

SAN ADREAS FAULT • CALIFORNIA COOP 3.01 II 

SOUTHERN CALIFORNIA TECTONICS ...3.0112 

MONTEREY-POINT REYES [EARTHQUAKE) - CALIFOR¬ 
NIA ...3.0120 

A STUDY OF STRONG EARTHQUAKE GROUND MOTION 
USING AN ARRAY OF ACCELFROGRAPHS • CALIFOR¬ 
NIA .3.0147 

ACTIVE DISPLACEMENT ON THE CALAVERAS FAULT 
ZONE AT HOLLISTER, CALIFORNIA ...3,0156 

AN INVESTIGATION OF THE SEISMICITY & 
EARTHOUAKE HAZARDS OF THE SANTA BARBARA 

channel region . California . 3.0157 

THE SEISMIC RISK MAP OF THE UNITED STATES - 
DEVELOPMENT. USE. AND PLANS FOR FUTURE 
REFINEMENT .3.0160 

NEW MADRID EARTHQUAKE • ARKANSAS, ILLINOIS 
KENTUCKY, MISSISSIPPI, MISSOURI AND TENNESSEE 
...3.0174 

TECTONIC ANALYSIS OF SEISMICALLY ACTIVE ZONES 
IN NEVADA, IN SUPPORT OF EARTHQUAKE CON- 
TROL EXPERIMENT - CALIFORNIA, NEVADA UTAH 
.3.0180 

A MICROEARTHQUAKE STUDY OF THE LOWER MISSIS¬ 
SIPPI VALLEY - ARKANSAS, MISSISSIPPI AND TEN¬ 
NESSEE ...3,0236 

GEOLOGY OF THE POINT BONITA QUADRANGLE 
CALIFORNIA ...9.0032 


URBAN GEOLOGY - PLAN FOR CALIFORNIA • THE Na- 
TURE, MAGNITUDE, AND COSTS OF GEOLOGIC 
HAZARDS AND RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV) ...3.0011 
ENGINEERING SEISMOLOGY ...3,0019 
STUDIES OF GROUND MOTIONS IN LOCAL 
EARTHQUAKES ...3.0028 
TSUNAMI RESEARCH ...3,0049 

HYDRAULIC, GEOLOGIC & SEISMOLOGIC STUDIES 
3.0056 

OPTIMIZATION OF WATER RESOURCE SYSTEMS IN. 
CORPORATINC. EARTHOUAKE RISK ...3.0102 

MICKOP.ARTHQUAKE MONITORING IN LOS ANGELES 
AREA .3.0104 

RELATIVE ACTIVITY OF MULTIPLE FAULT STRANDS- 
CALIFORNIA ...3.0105 

FAULT ZONE TECTONICS (CREEP) - CALIFORNIA 
.3.0110 

SAN ADRKAS FAULT - CALIFORNIA COOP ...3.0111 
SOUTHERN CALIFORNIA TECTONICS ...3.0112 
EARTHQUAKE MODELING ...3.0114 
EARTHOUAKE CONTROL EXPERIMENT ■ MINNESOTA 
..3.0115 

MONTEREY BAY - CALIFORNIA ...3.0116 

INSTRUMENTAL STRAIN - CALIFORNIA AND NEVADA 
...3.0117 

MJCROEARTHQUAKH DATA ANALYSIS ...3.0119 
RANGEl.Y • CALIFORNIA ...3.0123 

REGIONAL AND DETAILED GRAVITY STUDIES IN TEC¬ 
TONICALLY ACTIVE AREAS • CALIFORNIA .3.0124 

STRAIN STUDIES - CALIFORNIA, NEVADA, MONTANA 
...3.0126 

CRUSTAL STRAIN - CALIFORNIA, NEVADA, MONTANA, 
UTAH AND NEW MEXICO -3.0127 
SEISMIC SOURCE STUDIES • CALIFORNIA ...3.0130 

CENTRAL CALIFORNIA SEISMICITY STUDIES - 
CALIFORNIA -3.0135 

STUDY OF MECHANISM OF ACCUMULATION AND 
RELEASE OF TECTONIC STRESS IN CENTRAL 
CALIFORNIA ...3.0138 

STRAINS AND TILTS ASSOCIATED WITH THF. SAN FER¬ 
NANDO EARTHOUAKE ...3.0145 

EARTH STRUCTURE AND FAULT TECTONICS AS RE¬ 
LATED TO EARTHOUAKE PREDICTION • CALIFORNIA 
-3.0153 

MEASUREMENT OF MOVEMENT ON THE SAN AN¬ 
DREAS FAULT ...3.0155 

AN INVESTIGATION OF THE SEISMICITY & 
EARTHOUAKE HAZARDS OF THE SANTA BARBARA 
CHANNEL REOION - CALIFORNIA ...3,0157 
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ADRID EARTHQUAKE - ARKANSAS, ILLINOIS, 
UCKY, MISSISSIPPI. MISSOURI AND TENNESSEE 

ON 2 DEGREE ...3.0184 

RIVER PLAIN. PART B • VOLCANIC ROCKS • 
) . 3.0185 

HAZARDS AND LAND-USE PLANNING .3.0197 
GROUND EFFECTS IN THE LIOHT OF NEW 
HIES OF TECTONICS AND EARTHQUAKE 
ANISM ...3.0226 

□EARTHQUAKE STUDY OF THE LOWER MISSIS- 
VALLEY - ARKANSAS, MISSISSIPPI AND TF.N- 
E ...3.0236 

•ECT OF GEOLOGIC STRUCTURE ON THE OC- 
F.NCF. OF FRESH GROUND WATER IN POST- 
iCKNE DEPOSITS OF THE. GULF COASTAL 
...3.0243 

NCY AND PREMONITORY VARIATIONS OF P, S 
EL TIMES ...3.0248 

MJAKE DISTRIBUTION AND MECHANISM OF 
riNG IN THE RAINBOW MOUNTAIN-DIXIF. VAL- 
AIRV1EW PEAK AREA, CENTRAL NEVADA 
10 

ATION OF BRITrLE STRUCTURES WITHIN NEW 
STA I R ...3.0256 

RMENTS FOR FAULT SLIP ON THE DENALI. 
/BATHER. AND CASTI.E MOUNTAIN FAULTS, 
(A ...3.0259 

ITY AND CONTEMPORARY TECTONICS OF THE 
5 W STONE PARK-HEBGEN LAKE REGION 
»5 

AL SEISMICITY AND TECTONICS OF THE 
IERN INTERMOUNTAIN SEISMIC BELT WITH 
SIS ON THE WASATCH FRONT - UTAH ...3.0276 

ACTIVITY OF THE CASCADE VOLCANOES 
13 

EKING GEOLOGIC REPORT OF GENERAL PLAN 
j' FOR THE CITY OF GLENDORA. CALIFORNIA 
16 

□RU7. COUNTY COOP ...9.0027 

HJAKE HAZARD REDUCTION, SAN FRANCISCO 

LEGION ...9.0028 

RIVER BASIN, PART F - SOUTHERN PART, 
HWEST MARGIN - IDAHO ...9.0046 
FRENGTH FROM FAILURE CASES ...9.0054 
FAULTS AND GEOLOGIC HAZARDS, PT. MUGU 
ILM1NOTON, CALIFORNIA ...13.0014 
H RESEARCH AND ENGINEERING APPI.ICA- 
; .13.0015 

GEOLOGY PLAN FOR CALIFORNIA - THE NA- 
MACiNrrUDE, & COSTS OF GEOLOGIC 
RDS St RECOMMENDATIONS FOR THEIR 
ATION (ABBREV) ...15.0003 


Rifts 

REGIONAL GEOLOGIC FRAMEWORK • SAN ANOREAS 
FAULT • CALIFORNIA ...3.0039 

REOIONAL GEOLOGICAL FRAMEWORK. NORTH CEN- 
TRAL SAN ANDREAS FAULT - CALIFORNIA ...3.0108 

REGIONAL TECTONIC ANALYSIS - SAN ANDREAS 
FAULT • INVESTIGATION OF BORREOO MOUNTAIN 
EARTHOUAKE. APRIL 8, 1968 - CALIFORNIA (AB- 
BREV) ...3.0113 

MONTEREY-POINT REYES {EARTHOUAKE) • CALIFOR¬ 
NIA ...3.0120 

TECTONICS OF ACTIVE FAULTS - CALIFORNIA AND 
NEVADA ...3.0133 

CALIFORNIA M/EQ NET ...3.0134 

A STUDY OF STRONG EARTHOUAKE GROUND MOTION 
USINO AN ARRAY OF ACCELEROGRAPHS - CAUFOR- 
NfA ...3.0147 

EARTHQUAKES AND ACTIVE FAULTS ..3.0173 

TECTONIC ANALYSIS OF SEISMICALLY ACTIVE ZONES 
IN NEVADA, IN SUPPORT OF EARTHQUAKE CON¬ 
TROL EXPERIMENT • CALIFORNIA, NEVADA, UTAH 
...3.0180 

Thrust Faults 

EARTHQUAKE HAZARDS REDUCTION-NORTHWEST 
AND GEOI.OOY OF THE NORTHWESTERN OLYMPIC 
PENINSULA, WASHINGTON ...3.0128 

SNAKE RIVER PLAIN, PART A - REGIONAL TECTONICS • 
IDAHO .3.0178 

AOE, GEOMETRY. AND STRESS FIELDS OK FOUR 
MAJOR FAULTS OF THE CALIFORNIA TRANSVERSE 
RANGES BY EVALUATION OF WELL DATA ...3.0264 

GEOLOGY OF THE POINT DUME QUADRANOLE AND 
THE LOS ANGELES COUNTY PART OF THE TRIUNFO 
PASS QUADRANGLE. LOS ANGELES CO. COOPERA¬ 
TIVE, CALIFORNIA ...9.0029 

MALIBU BEACH QUADRANGLE AND THE UNINCOR¬ 
PORATED PART OF THE TOPANGA QUADRANGLE, 
LOS ANOELES COUNTY COOPERATIVE, CALIFORNIA 
...9.0034 

SNAKE RIVER PLAIN, PART E - NORTH CENTRAL - 
IDAHO ...14.0012 

Transform Faults 

EVALUATION OF FEASIBILITY OF MAPPING SEISMI¬ 
CALLY ACTIVE FAULTS IN ALASKA . .3.0071 

SEISMOLOGY AND OLOBAL TECTONICS - A STUDY OF 
SEISMICITY GAPS AND INTRAPI.ATE EARTHQUAKES 
...3.0261 

ALASKA OEOLOGIC EARTHOUAKE HAZARDS ...10.0016 
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tAKI nyUANC nrttrtftuo iiw * 

AND GEOLOGY OF THE NORTHWESTERN OLYMPIC 
PENINSULA, WASHINGTON . 3.0128 
SNAKE RIVER PLAIN. PART E • NORTH CENTRAL • 
IDAHO ...3.0181 

AGE. GEOMETRY. AND STRESS FIELDS OF FOUR 
MAJOR FAULTS OF THE CALIFORNIA TRANSVERSE 
RANGES BY EVALUATION OF WELL DATA . 3.0264 


Joints • Fractures 

TECTONICS OF ACTIVE FAULTS • CALIFORNIA AND 
NEVADA ...3.0133 

EARTHOUAKE DISTRIBUTION AND MECHANISM OF 
FAULTING IN THE RAINBOW MOUNTAIN-DIXIE VAL- 
LEY-FAIRV1EW PEAK AREA. CENTRAL NEVADA 
...3.0250 

COMPILATION OF BRITTLE STRUCTURES WITHIN NEW 
YORK STATE . 3.0256 

ROCK STRENGTH FROM FAILURE CASES ...9.0054 

DETECTION OF SUBSURFACE OPENINGS • INDIANA, 
MISSOURI ...10.0009 

ARIZONA EARTH FISSURE INVESTIGATION ...10.0014 
Rock Mechanics 

SHAKE • A COMPUTER PROGRAM FOR EARTHQUAKE 
RESPONSE ANALYSIS OF HORIZONTALLY LAYERED 
SITES ...3.0035 

MODIFICATION OF SEISMOGRAPH RECORDS FOR EF¬ 
FECTS OF LOCAL SOIL CONDITIONS .3.0093 

FAULT ZONE TECTONICS (CREEP) - CALIFORNIA 
...3.0110 

RANGELY-CALIFORNIA . 3.0123 

SEISMIC SOURCE STUDIES • CALIFORNIA . 3,0130 

EARTH STRUCTURE AND FAULT TTiCTONlCS AS RE- 
LATEDTO EARTHQUAKE PREDICTION - CALIFORNIA 
3.0153 

ACTIVE DISPLACEMENT ON THE CALAVERAS FAULT 
ZONE AT HOLLISTER, CALIFORNIA ...3.0156 

AN INVESTIGATION OF THE SEISMICITY & 
EARTHOUAKE HAZARDS OF THE SANTA BARBARA 
CHANNEL REGION-CALIFORNIA ...3.0157 

SEISMIC GROUND EFFECTS IN THE LIGHT OF NEW 
THEORIES OF TECTONICS AND EARTHQUAKE 
MECHANISM ...3.0226 

A MICROEARTf{QUAKE STUDY OF THE LOWER MISSIS¬ 
SIPPI VALLEY • ARKANSAS. MISSISSIPPI AND TEN¬ 
NESSEE ...3.0236 

RESEARCH IN EARTH STRAINS AND FOCAL 
MECHANISMS • MISSOURI ...3.0240 

MEASUREMENTS FOR FAULT SLIP ON THE DENALI, 
FAIR WEATHER, AND CASTLE MOUNTAIN FAULTS. 
ALASKA ...3.0259 


ft LUMrKtnci>aivc .iiulm vj r i nc aciaivuji i ursits 
OF THE ALEUTIAN ARC - ALASKA ...3.0262 

TECTONIC STRESS IN THE EASTERN U S. BY SEISMIC 
METHODS . 3.0263 

AGE. GEOMETRY, AND STRESS FIELDS OF FOUR 
MAJOR FAULTS OF THE CALIFORNIA TRANSVERSE 
RANGES BY EVALUATION OF WELL DATA ...3.0264 

REGIONAL SEISMICITY AND TECTONICS OF THE 
SOUTHERN INTERMOUNTAIN SEISMIC BELT WITH 
EMPHASIS ON THE WASATCH FRONT - UTAH ...3.0276 

REGIONAL SLOPE STABILITY STUDIES - CALIFORNIA 
AND PENNSYLVANIA ...9.0002 

MOBILIZATION OF DEBRIS FLOWS 9973-EN ...9.0003 

STRESS-STRAIN-TIME BEHAVIOR OF SOIL AND ROCK 
UNDER TRIAXIAI. CONDITIONS ...9.0012 

DEVELOP METHODS FOR PREDICTING THE COM¬ 
PONENTS OF GROUND MOVEMENT ABOVE MINI: 
WORKINGS ...10.0005 

MICROS EISMIC DETERMINATION OF COAL MINI- 
ENTRY STABILITY . .10.0006 

SUBSIDENCE AND RELATED ASPECTS OF GEOTIIEU- 
MAL SYSTEMS ...10.0017 

G HOD I METER STUDIES OF CASCADE VOLCANOES • 
WASHINGTON, OREGON AND CALIFORNIA ... 14.0006 

GEOLOGIC ENVIRONMENTAL MAPS FOR LAND-USE 
PLANNING, CALIFORNIA ...16.0055 

Compressive Strength 

LANDSLIDE STUDIES IN SOUTH DAKOTA - REPORT 
NO. I • LOCATIGN OF AREAS WITH HIGH LANDSLIDE 
POTENTIAL IN THE PIERRE SHALE ...9.0022 

Deformation - Fracture 

VAN NORMAN RESERVOIRS AREA, CALIFORNIA 
...3,0006 

CRUSTAL DEFORMATION RELEASE, FAILURE AND 
TILTS IN ALASKA ...3.0070 

INFLUENCE OF BASE ROCK CHARACTERISTICS ON 
GROUND RESPONSE ...3.0083 

EARTHQUAKE MODELING ...3.0114 

STUDY OF MECHANISM OF ACCUMULATION ANT) 
RELEASE OF TECTONIC STRESS IN CENTRAL 
CALIFORNIA ...3.0138 

TECTONIC ANALYSIS OF SE1SMICALLY ACTIVE ZONES 
IN NEVADA, IN SUPPORT OF EARTHQUAKE CON¬ 
TROL EXPERIMENT - CALIFORNIA, NEVADA, UTAH 
...3.0180 

DEFORMATION CHARACTERISTICS OF HILL SLOPES & 
CHANNELWAYS IN 2 DIFFERENT ENVIRONMENTS AS 
DEPICTED BY REMOTE SENSOR RETURNS • CALIFOR¬ 
NIA .9.0036 

ROCK STRENGTH FROM FAILURE CASES ...9.0054 

COAL MINE DEFORMATION STUDIES, SOMERSET, 
COLORAOO ...10.0004 
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ENGINEERING SEISMOLOGY • CALIFORNIA .3.0118 

STRAIN STUDIES • CALIFORNIA. NEVADA, MONTANA 
.3.0126 

CRUSTAL STRAIN • CALIFORNIA, NEVADA, MONTANA, 
UTAH AND NEW MEXICO ...3.0127 
CALIFORNIA M/EQ NET ...3.0134 

Shear Strength 

EARTHQUAKE CONTROL EXPERIMENT - MINNESOTA 
3.0115 

ROCK STRENGTH FROM FAILURE CASES • POWER- 
HOUSE SLOPE STABILITY STUDY. FORT PECK DAM, 
MONTANA ...9.0021 

ROCK STRENGTH FROM FAILURE CASES 9.0054 

DEVELOP DESIGN CRITERIA FOR MINING SALT-DOME 
DEPOSITS TO MINIMIZE. SURFACE SUBSIDENCE 
... 10.0022 


Scarps 

SEISMICITY OF MENDOCINO ESCARPMENT-GORDA 
RIDGE REGION - CALIFORNIA ...3,0080 
TECTONICS OF ACTIVE FAULTS • CALIFORNIA AND 
NEVADA . 3.0133 

SNAKE RIVER PLAIN. PART E - NORTH CENTRAL - 
IDAHO . 3.0181 


Structural Analysis 
Local Structure 

VAN NORMAN RESERVOIRS AREA, CALIFORNIA 
...3.0006 

SNAKE RIVER BASIN, PART F - SOUTHERN PARI', 
NORTHWEST MARGIN - IDAHO ...3.0182 

AGE. GEOMETRY, AND STRESS FIELDS OF FOUR 
MAJOR FAULTS OF THF. CALIFORNIA TRANSVERSE 
RANGES BY EVALUATION OF WELL DATA ...3,0264 

Regional Structure 

VAN NORMAN RESERVOIRS AREA. CALIFORNIA 
...3.0006 

REOIONAL GEOLOGICAL FRAMEWORK, NORTH CEN¬ 
TRAL SAN ANDREAS FAULT - CALIFORNIA ...3.0108 

REGIONAL TECTONIC ANALYSIS - SAN ANDREAS 
FAULT • INVESTIGATION OF BORREGO MOUNTAIN 
EARTHQUAKE, APRIL 8, 1968 - CALIFORNIA (AB- 
BRFV) . 3.0113 

EARTHQUAKE HAZARDS REDUCTION-NORTHWEST 
AND GEOLOGY OF THE NORTHWESTERN OLYMPIC 
PENINSULA, WASHINGTON . 3.0128 

SNAKE RIVER PLAIN, PART A - REGIONAL TECTONICS - 
IDAHO ...3.0178 

A MICROEARTHQUAKE STUDY OF THE LOWER MISSIS¬ 
SIPPI VALLEY - ARKANSAS, MISSISSIPPI AND TEN¬ 
NESSEE ...3.0236 

SEISMICITY AND CONTEMPORARY TECTONICS OF THE 

VCI I nUICTHKIC OADt/ Linn/'CM At/C 1>C/-M/-»M 


SOU I HERN IN I fcRMOUN I AIN ShlSMlC UfcLt WllH 
EMPHASIS ON THE WASATCH FRONT - UTAH .3.0276 
DENVER-FRONT RANGE URBAN CORRIDOR ...9,0044 
HAMILTON 2 DEGREE ...9.0048 


Tucionic FLaturls 

EARTH STRUCTURE AND FAULT TECTONICS AS RE¬ 
LATED TO EARTHQUAKE PREDICTION - CALIFORNIA 
...3.0153 

Basins 

MASS PROPERTIES OF OIL FIELD ROCKS - CALIFORNIA 
...10.0015 

Crust 

HAWAIIAN VOLCANO OBSERVATORY ...3.0057 

CRUSTAL DEFORMATION RELFASE, FAILURE AND 
TILTS IN ALASKA . 3.0070 

SEISMICITY OF MENDOCINO ESCARPMENT-GORDA 
RIDGE REGION - CALIFORNIA ...3.0080 

INSTRUMENTAL STRAIN • CALIFORNIA AND NEVADA 
...3.0117 

MONTEREY-POINT REYES (EARTHQUAKE) - CALIFOR¬ 
NIA 3.0120 

STRAIN STUDIES - CALIFORNIA, NEVADA. MONTANA 
.3.0126 

CRUSTAL STRAIN - CALIFORNIA, NEVADA, MONTANA, 
UTAH AND NEW MEXICO ...3.0127 

SEISMICI TY AND EARTH STRUCTURE ...3.0167 

ALEUTIAN SEISMICITY • MILROW SEISMIC EFFECTS 
.3.0220 

EARTHQUAKE DISTRIBUTION AND MECHANISM OF 
FAULTING IN THE RAINBOW MOUNTAIN-DIXIE VAL- 
LEY-FAIRVIEW PEAK AREA, CENTRAL NEVADA 
...3.0250 

MICROSEISMICITY AND TECTONICS OF THE NEVADA 
SEISMIC ZONE ...3.0258 

EXPERIMENTAL AND THEORETICAL STUDY OF THE 
DILATANCY-DIFFUSION MODEL FOR EARTHQUAKE 
PREDICTION ...3.0260 

REGIONAL SEISMICITY AND TECTONICS OF THE 
SOUTHERN INTERMOUNTAIN SEISMIC BELT WITH 
EMPHASIS ON THE WASATCH FRONT - UTAH .3.0276 

SEISMICITY STUDIES OF THE CENTRAL APPALACHIAN 
REGION .3.0277 

A STUDY OF SEISMICI TY AND CRUSTAL STRUCTURE 
IN WESTERN WASHINGTON USINO A SEISMIC 
TELEMETRY NETWORK ...3.0280 

REGIONAL SLOPE STABILITY STUDIES - CALIFORNIA 
AND PENNSYLVANIA ...9.0002 

Geosynclines 

EARTHOIJAKE HAZARDS REDUCTION-NORTHWEST 
AND GEOLOGY OK THF. NORTHWESTERN OLYMPIC 
PENINSULA. WASHINGTON ...3.0128 

Island Arcs 



MANTLE STRUtlUKfc at.NCrt»n 
NORTHWESTERN UNITED STATES 3.0146 

SEISMICITY AND EARTH STRUCTURE . 3.0167 

SEISMIC STUDIES • SOUTH CENTRAL ILLINOIS 
EARTHQUAKE OF NOVEMBER 9, 1968 .3.0241 

A COMPREHENSIVE STUDY OF THE SEISMOTECTONICS 
OF THE ALEUTIAN ARC • ALASKA . .3.0262 

A STUDY OF SEISMICITY AND CRUSTAL STRUCTURE 
IN WESTERN WASHINGTON USING A SEISMIC 
TELEMETRY NETWORK 3.0280 

Mountains • Massifs 

ACOUSTIC EMISSION AND RELATED PROPERTIES OF 
SNOW APPLIED TO THE DETERMINATION OF SLAB 
AVALANCHE INITIATION I 1042-EN ...1.0004 

Ocean Basin Structure 

EARTHQUAKE HAZARDS REDUCTION-NORTHWEST 
AND GEOLOGY OF THE NORTHWESTERN OLYMPIC 
PENINSULA, WASHINGTON 3.0128 

Salt Domes 

MASS PROPERTIES OF OIL FIELD ROCKS ■ CALIFORNIA 
.10.0015 

DEVELOP DESIGN CRITERIA FOR MINING SALT-DOME 
DEPOSITS TO MINIMIZE SURFACE SUBSIDENCE 
10.0022 

Volcanoes 

THERMAL SURVEILLANCE OF ACTIVE VOLCANOES 
1.0009 

A COMPREHENSIVE STUDY OF THE SEISMOTECTONICS 
OF THE ALEUTIAN ARC • ALASKA 3.0262 

HAWAIIAN VOLCANO OBSERVATORY ...14.0004 

SEISMIC SURVEILLANCE OF AUGUSTINE REDOUBT 
AND SPURR VOLCANOES. COOK INLET, ALASKA 
...14.0005 

GEODIMETER STUDIES OF CASCADE VOLCANOES • 
WASHINGTON, OREGON AND CALIFORNIA ...14.0006 

VOLCANIC HAZARDS IN THE CASCADE RANGE • 
CALIFORNIA AND WASHINGTON .14.0007 


Tectonics 

SEISMICITY OF MENDOCINO ESCARPMENT-GORDA 
RIDGE REGION • CALIFORNIA . 3.0080 

FAULT ZONE TECTONICS (CREEP) • CALIFORNIA 
...3.0110 

REGIONAL AND DETAILED GRAVITY STUDIES IN TEC¬ 
TONICALLY ACTIVE AREAS • CALIFORNIA .3.0124 

TECTONICS OF ACTIVE FAULTS • CALIFORNIA AND 
NEVADA ...3,0133 

STUDY OF MECHANISM OF ACCUMULATION AND 
RELEASE OF TECTONIC STRESS IN CENTRAL 
CALIFORNIA ...3.0138 


TECTONIC ANALYSIS OF SEISMICALLY ACTIVE ZONES 
IN NEVADA, IN SUPPORT OF EARTHQUAKE CON. 
TROL EXPERIMENT - CALIFORNIA, NEVADA. UTAH 
...3.0180 

A MICROEARTHQUAKE STUDY OF THE LOWER MISSIS¬ 
SIPPI VALLEY - ARKANSAS. MISSISSIPPI AND TEN- 
NESSEE ...3.0236 

MICROSF-ISMICITY AND TECTONICS OF THE NEVADA 
SEISMIC ZONE ...3.0258 

TECTONIC STRESS IN THE EASTERN US. BY SEISMIC 
METHODS ...3.0263 

SEISMICITY AND CONTEMPORARY TECTONICS OF THE 
YELLOWSTONE PARK-HEBGEN LAKE REOION 
.3.0275 

Deformation 

RELATIVE ACTIVITY OF MULTIPLE FAULT STRANDS . 
CALIFORNIA .3.0105 

REGIONAL TECTONIC ANALYSIS • SAN ANDREAS 
FAULT - INVESTIGATION OF BOURF.GO MOUNTAIN 
EARTHQUAKE. APRIL 8, 1968 - CALIFORNIA (AB- 
BREV) .3.0113 

MONTEREY-POINT REYES (EARTHOUAKE) • CAI-1FOR- 
NIA .3.0120 

STRAIN STUDIES - CALIFORNIA. NEVADA, MONTANA 
...3.0126 

CRUSTAL STRAIN - CALIFORNIA, NEVADA, MONTANA, 
UTAH AND NEW MEXICO ...3.0127 

EARTHQUAKE HAZARDS REDUCTION-NORTHWEST 
AND GEOLOGY OF THE NORTHWESTERN OLYMPIC 
PENINSULA, WASHINGTON ...3.0128 

EARTHOUAKE EFFECTS ON STRUCTURES .. 3.0203 

A COMPREHENSIVE STUDY OF THE SEISMOTECTONICS 
OF THE ALEUTIAN ARC - ALASKA ...3.0262 

REGIONAL SEISMICITY AND TECTONICS OF THE 
SOUTHERN INTERMOUNTAIN SEISMIC BELT WITH 
EMPHASIS ON THE WASATCH FRONT - UTAH ...3.0276 

A STUDY OF SEISMICITY AND CRUSTAL STRUCTURE 
IN WESTERN WASHINGTON USING A SF.ISMIC 
TELEMETRY NETWORK ...3.0280 

ALASKA GEOLOGIC EARTHQUAKE HAZARDS ...9.0031 

HAWAIIAN VOLCANO OBSERVATORY -.14.0004 

GEOLOOIC ENVIRONMENTAL MAPS FOR LAND-USE 
PLANNING. CALIFORNIA ...16.0055 

Epeiro genic Movement -isostasy 

ENGINEERING GEOLOGY RECONNAISSANCE STUDIES 
OF COASTAL COMMUNITIES, ALASKA ...3.0175 

Igneous Activity - Volcanism 

GEODIMETER STUDIES OF CASCADE VOLCANOES • 
WASHINGTON, OREGON AND CALIFORNIA ...14.0006 

REGIONAL VOLCANOLOGY - WESTERN UNITED 
STATES INCLUDING ALASKA AND HAWAII ...14.0014 
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DREAS FAULT . 3.0155 

SOUTH CAROLINA SEISMICITY PROGRAM ...3.0168 

ALEUTIAN SEISMICITY - MILROW SEISMIC EFFECTS 
...3.0220 

SEISMIC GROUND EFFECTS IN THE LIGHT OF NEW 
THEORIES OF TECTONICS AND EARTHQUAKE. 
MECHANISM ...3.0226 

SEISMOLOGY AND GLOBAL TECTONICS • A STUDY OF 
SEISMICITY GAPS AND INTRAPLATE EARTHQUAKES 
. .3.0261 

A COMPREHENSIVE STUDY OF THE SEISMOTECTONICS 
OF THE ALEUTIAN ARC - ALASKA ...3.0262 

GEOLOGY OF THE POINT DUME QUADRANGLE AND 
THE LOS ANGELES COUNTY PART OF THE TRIUNFO 
PASS GUADRANGLE. LOS ANGELES CO. COOPERA¬ 
TIVE, CALIFORNIA .9.0029 

GEOLOGY OF THE POINT BONITA QUADRANGLE, 
CALIFORNIA ...9.0032 

Sea Fluor Spreading 

RESEARCH IN EARTH STRAINS AND FOCAL 
MECHANISMS • MISSOURI .3.0240 

MONTEREY BAY • CALIFORNIA ...9.0030 

Subsidence 

SEISMIC HAZARDS AND LAND-USE PLANNING ...3.0197 

THE EFFECT OF GEOLOGIC STRUCTURE. ON THE OC¬ 
CURRENCE OF FRESH GROUND WATER IN POST- 
OLIGOCENE DEPOSITS OF THE GULF COASTAL 
PLAIN ...3.0243 

DEMONSTRATION OF A TECHNIQUE FOR LIMITING 
THE SUBSIDENCE OF LAND OVER ABANDONED 
MINES ROCK SPRINGS, WYOMING ...3.0284 

COSTS OF LAND SUBSIDENCE IN THE HOUSTON-GAL- 
VESTON AREA, TEXAS ...10.0001 

DEVELOP METHODS FOR PREDICTING THE COM- 
PONENTS OF GROUND MOVEMENT ABOVE MINE 
WORKINGS ...10.0005 

MICROSEISMIC DETERMINATION OF COAL MINE 
ENTRY STABILITY 10.0006 

ROCK MECHANICS STUDY OF SHORTWALL MINING - 
KENTUCKY ...10.0007 

STATUS OF LAND SUBSIDENCE DUE TO OROUND- 
WATER WITHDRAWAL IN MISSISSIPPI ...10.0008 

STUDY OF OROUND SHOCK INDUCED LIQUEFACTION 
AS A MECHANISM FOR FAILURE OF MILITARY IN¬ 
STALLATIONS ...10.0010 

LAND-SURFACE SUBSIDENCE, 11AYTOWN AREA, TEXAS 

... 10.0011 

LAND-SURFACE SUBSIDENCE, TEXAS CITY AND 
SEABROOK AREAS. TEXAS ...10.0012 

ARIZONA EARTH FISSURE INVESTIGATION ...10.0014 

MASS PROPERTIES OF OIL FIELD ROCKS - CALIFORNIA 
...10.0015 


LAND SUBSIDENCE STUDIES IN THE SAN JOAOUIN 
VALLEY - CALIFORNIA .10.0019 

DEVELOP DESIGN CRITERIA FOR MINING SALT-DOME 
DEPOSITS TO MINIMIZE SURFACE SUBSIDENCE 
... 10.0022 

ESTABLISH TECHNIQUES FOR MONITORING SURFACE 
SUBSIDENCE OVER MINED AREAS ...10.0023 

MEASUREMENT AND EVALUATION OF SUBSIDENCE 
OVER A COAL MINE WITH VARYING OVERBURDEN 
THICKNESS 10.0024 

STUDIES ON THE FLUVIAL ENVIRONMENT. ARCTIC 
COASTAL PLAIN PROVINCE. NORTHERN ALASKA 
VOLUME! .10.0025 

RETURNING UNDERGROUND COAL MINE WASTES TO 
MINED OUT VOIDS ...10.0026 

EARLY DETECTION AND CORRECTION OF SINKHOLE 
PROBLEMS - ALABAMA . .10.0027 

SUBSIOENCE INVESTIGATIONS ON ORGANIC SOILS 
.10.0028 

REMOTE SENSING, ALFAFIA AND PEACH RIVER 
BASINS, FLORIDA ...10.0029 

CONTROL OF LAND SUBSIDENCE IN THE TEXAS GULF 
COAST AREA ...10.0032 

URBAN GEOLOGY PLAN FOR CALIFORNIA - THE NA¬ 
TURE, MAGNITUDE, & COSTS OF GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV) ...14.0003 

URBAN GEOLOGY - PLAN FOR CALB'ORNIA - THE NA¬ 
TURE, MAGNITUDE, AND COSTS OF GEOLOGIC 
HAZARDS AND RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV) ...16.0025 

NATURAL ENVIRONMENTAL HAZARDS AND THEIR 
RELATIONSHIPS TO PLANNING. LOCATION AND 
DESIGN OE TRANSPORTA TION FACILITIES ...J6.003S 

GEOLOGIC ENVIRONMENTAL MAPS FOR LAND-USE 
PLANNING. CALIFORNIA .16.0055 

SOIL ENGINEERING RESEARCH • CALIFORNIA ...16.0056 

Tectogenesis 

MEASUREMENT OE MOVEMENT ON THE SAN AN¬ 
DREAS FAULT ...3.0155 

SAN FRANCISCO BAY ..15.0013 

Structural Studies 


See Geophysics 
Seismology 


Slruclurai Tesilng 

See Mechanics of Structures 
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See Techniques and instrumentation 
Maps and Surveys 


Structure Sites 


See Geomorphology 

Engineering Geology 


Structures 


POTENTIAL OF PRECIPITATION MODIFICATION IN 
MODERATE TO SEVERE DROUGHTS ...2.0012 

HYDROLOGY OF STREAMS IN ST. LOUIS COUNTY - MIS- 
SOURI ...6.0319 

HYDROLOGY OF SUBURBAN AREAS • NEW JERSEY 
...6.0323 

DETERMINATION OF FLOOD PEAKS. FLOOD PROFILES, 
& FLOOD INUNDATION • NEW JERSEY ...6.0326 

URBAN HYDROLOGY OF STREAMS IN FAIRFAX COUN- 
TY ...6.0400 


See Transportation Engineering 
Basic Studies 


Sunshine 


Suh • Humid 

>ee Climates 

Sub-bottom Structure 

ee Oceanography 
Marine Geology 

Submarine Canyons 

ee Oceanography 
Marine Geology 

Submarine Faults 

'e Oceanography 
Marine Geology 

Subsidence 

e Structural Geology 
Tectonics 

Subsurface Flow 

? Hydraulics 

Flow Types - Natural Water 


See Meteorology 

Supersonic Flight 

See Aeronautics and Aerodynamics 
Aircraft Flights 

Support Structures 

See Mechanics of Structures 

Surface Flow 

See Hydraulics 

Flow Types - Natural Water 

Surface Waler 

See Water Types 

Surface Waves 

See Geophysics 
Seismology 

Surveying 

See Transportation Engineering 
Basic Stud i 


Subsurface Stratigraphy 


MASSES • ALASKA AND OHIO ...9.0060 


BEACHES AND GROUND WATER OF CAFE SABLE, 
FLORIDA, DURING EXTREME DROUGHT ...2.0014 

FIRE WEATHER & BEHAVIOR OF THE LITTLE SIOUX 
FIRE • MINNESOTA ...5.0016 

HYDROLOGIC AND BIOLOGIC STUDIES OF SOUTHWEST 
FLORIDA (BIG CYPRESS) ...6.0067 
NATURAL CHARACTERISTICS OF COLUMBIA COUNTY. 
NEW YORK STATE ..6.0333 

SUBSIDENCE INVESTIGATIONS ON ORGANIC SOILS 
...10.0028 


Swelling - Shrinking 

See Soil Science and Mechanics 
Physical Properties 

Synoptic Weather Observations 

See Meteorology 


Synlhellc Hydrology 

See Techniques and Instrumentation 


Systems Analysis 

See Information Systems Research 
Economic Theory 

See Techniques and Instrumentation 

Talus - Scree 

See Geomorphology 
Mass Wasting 


Taxes 

See Economics 

Income Analysis 


Technique Development 

See Techniques and Instrumentation 


Techniques and Instrumentation 


Biological Oxygen Demand Test 
ANALYTICAL PHYSICAL MODEL ...8.0126 


Borehole Logging 

CRUSTAL DEFORMATION RELEASE. FAILURE AND 
TILTS IN ALASKA ...3.0070 

ENGINEERING SEISMOLOGY • CALIFORNIA ...3.0118 

THE EFFECT OF GEOLOGIC STRUCTURE ON THE OC¬ 
CURRENCE OF FRESH GROUND WATER IN POST- 
OLIGOCENE DEPOSITS OF THE OULF COASTAL 
PLAIN ...3.0243 

AGE. GEOMETRY. AND STRESS FIELDS OF FOUR 
MAJOR FAULTS OF THE CALIFORNIA TRANSVERSE 
RANGES BY EVALUATION OF WELL DATA . 3.0264 

MOUNTAIN SOILS, FRONT RANGE URBAN CORRIDOR 
...9.0045 

ROCK MECHANICS STUDY OF SHORTWALt. MINING • 
KENTUCKY ...I0.00O7 

LAND-SURFACE SUBSIDENCE. TEXAS CITY AND 
SEABROOK AREAS, TEXAS .10.0012 

MASS PROPERTIES OF OIL FIELD ROCKS - CALIFORNIA 
...IO.00I5 

SATELLITE VOLCANO SURVEILLANCE - ALASKA, 
HAWAII AND WASHINGTON ...14.0002 

Cur.MiCAL Analysis 

THE EFFECT OF GEOLOGIC STRUC TURE ON THE OC- 
CURRENCE OF FRESH GROUND WATER IN POST- 
OLIGOCENE DEPOSITS OF THE GULF COASTAL 
PLAIN .3.0243 

FIRE SURVEILLANCE SYSTEMS FOR THE DETECTION 
AND MAPPING OF FIRES ...5.0046 

TRACER STUDIES IN THE NATIONAL HAIL RESEARCH 
EXPERIMENT (NHRE) ,.7.00t7 

CONTINUING QUANTITATIVF: GROUND-WATER STU¬ 
DIES IN THE HOUSTON DISTRICT 10.0013 

HAWAIIAN VOLCANO OBSERVATORY 14.0004 


Computer Methods 

FIRE MANAGEMENT SYSTEMS ...5.0007 
RUNOFF SIMULATION ...6.0156 

GRAPHICAL DISPLAY OF HURRICANE FORECASTS 
...8.0090 

COMPUTER SIMULATION OF SEVERE STORM OBShlR- 
VATIONS WITH DOPPLKR RADARS ...12.0041 
LONO-PERIOD WAVES AND SURGES .13.0019 
CONSOLIDATED SYSTEMS OF EMF:RGENCY SERVICES • 
NEBRASKA (PROJECT 20/20) ...16.0014 
DESION TO ESTABLISH A FEASIBLE PLAN FOR EMER- 


MONTEREY BAY • CALIFORNIA 3.0116 
ENGINEERING GEOLOGY • ILLINOIS 9.0011 
ROCK MECHANICS STUDY OF SHORTWALL MINING • 
KENTUCKY .10.0007 

LAND-SURFACE SUBSIDENCE, BAYTOWN AREA. TEXAS 
. 10.0011 

MASS PROPERTIES OF OIL FIELD ROCKS • CALIFORNIA 
.10.0015 

LAND-SUBSIDENCE STUDIES IN CALIFORNIA • TO 
STUDY THE EXTENT. MAGNITUDE R .10.0018 

Data Acquisition 

DAMAGE SURVEY. SAN FERNANDO EARTHQUAKE OF 
FEBRUARY 9, 1971 . 3.0017 

NATIONAL INFORMATION SERVICE FOR EARTHQUAKE 
ENGINEERING. SAN FERNANDO DATA PROCESSING 
3.0042 

RECONNAISSANCE STUDY OF RECOVERABLE GROUND 
WATER 3.0100 

PALO ALTO. SAN MATEO, AND MONTARA MOUNTAIN 
7-1/2-MlNUTE QUADRANGLES AND VICINITY, 
CALIFORNIA 3.0121 

AUTOMATIC MICROEARTIIQUAKE PROCESSING • 
CALIFORNIA . 3.0129 

ALEUTIAN SEISMIC PROGRAM SEISMOLOGICAL BUL¬ 
LETIN, MARCH 1972 .3.0223 
ALEUTIAN SEISMIC PROGRAM • SEISMOLOGICAL BUL¬ 
LETIN, MARCH 1971 .3.0224 
THE EFFECT OF GEOLOGIC STRUCTURE ON THE OC¬ 
CURRENCE OF FRESH GROUND WATER IN POST- 
OLIGOCENE DEPOSITS OF THE GULF COASTAL 
PLAIN 3.0243 

SEISMICITY STUDIES OF THE CENTRAL APPALACHIAN 
REGION ...3.0277 

ELEMENTS OF THE WATER RESOURCES SITUATION IN 
ALABAMA . 6.0035 

EFFECTS OF URBAN DEVELOPMENT AND WATER USE 
ON THE SANTA ANA RIVER, CALIFORNIA ...6.0039 

FLOODS FROM SMALL DRAINAGE AREAS IN CALIFOR¬ 
NIA .6.0043 

SOUTH COASTAL BASIN PRECIPITATION FREQUENCY - 
A REGIONAL ANALYSIS OF DEPTH-DURATION 
FREQUENCY OF SHORT-DURATION PRECIPITATION 
IN CALIFORNIA ...6.0044 

FLOOD FREQUENCY IN URBAN AREAS. COLORADO 
...6.0048 

INFLOW HYDROGRAPH STUDY • WYOMING . 6.0060 
COLLECTION AND ANALYSIS OF STREAM FLOW AND 
RELATED HYDRAULIC DATA FOR DESIGN OF 
HIGHWAY BRIDGES AND CULVERTS • IOWA . 6.0064 
INVESTIGATION AND ANALYSIS OF FLOODS FOR 
SMALL DRAINAGE AREAS IN NEW MEXICO ...6.0129 
AN EVALUATION OF URBAN FLOOD PLAINS ...6.0132 

EFFECTS OF URBANIZATION ON FLOODS AT DURHAM 
NORTH CAROLINA ...6.0135 

EFFECTS OF URBANIZATION ON FLOODS AT LENOIR, 

NORTH PARntl A Ann* 


COMPREHENSIVE PLAN, CITY OF HAMILTON, TEXAS 
.6.0148 

DEVELOPMENT OF AERIAL MEASUREMENT 
TECHNIQUES .6.0165 

PERRIS VALLEY URBAN HYDROLOGY STU0Y. 
CALIFORNIA ...6.0168 

FLOOD FREQUENCY IN URBAN AREAS - COLORADO 
...6.0187 

HYDROLOGY OF SMALL WATERSHEDS ...6.0190 
LAKE HYDROLOGY ...6.0207 
HYDROLOGY OF OUTSTANDING FLOODS . .6.0211 
INVESTIGATION AND ANALYSIS OF FLOOD HYDRO- 
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HAMILTON 2 DEGREE 6.0188 

IMPLICATIONS OF ZONING AS AN URBAN WATER 
MANAGEMENT MEASURE • GEORGIA ,6.0237 

THE HUMAN ECOLOGICAL IMPACT OF STRUCTURAL 
FLOOD CONTROL ON THE IOWA RIVER. IOWA 
.6.0273 

EFFECT OF URBANIZATION ON FLOOD RUNOFF • 
WICHITA AREA, KANSAS 6.0281 


COMPREHENSIVE PLAN • REPORT C. IMPLEMENTA¬ 
TION • VILLAGE OF EAST AURORA. N.Y., TOWN OF 
AURORA. N Y. ..6.0332 
URBAN RUNOFF .6.0339 


GEOLOGY OF THE POINT BONITA OUADRANGLE. 
CALIFORNIA . .9.0032 


DENVER URBAN CORRIDOR STUDIES • COLORADO 

.10.0020 


URBAN GEOLOGY PLAN FOR CALIFORNIA • THE NA¬ 
TURE. MAGNITUDE. & COSTS OF GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV) .16.0038 


PROGRAM DESIGN-1971 • SAN FRANCISCO BAY REGION 
ENVIRONMENT AND RESOURCES PLANNING STUDY 
... 16.0075 


Public Works 

REPORT INTO SELECTED AREAS OF ECONOMIC IM¬ 
PACT OF THE CALIFORNIA EARTHOUAKE FOR THE 
OFFICE OF EMERGENCY PREPAREDNESS (ABBREV) 
...3.0022 

SAN GORGONIO PASS. CALIFORNIA GENERAL PLAN 
TECHNICAL REPORT- 6.0042 

HYDROLOGIC AND BIOLOGIC STUDIES OF SOUTHWEST 
FLORIDA (BIG CYPRESS) -.6.0067 

FLOOD HYDROLOGY AND URBAN WATER RESOURCES 
OF THE ISLAND OF OAHU, HAWAII .6.0077 

PROTECTION OF NARRAGaNSETT BAY FROM HUR¬ 
RICANE SURGES ...6.0119 

PLAN FORMULATION AND EVALUATION IN MULTIPLE 
PURPOSE WATER RESOURCE PROJECT - A 
FRAMEWORK FOR REGIONAL PLANNING (ABBREV) 
-.6.0175 


Social Environment 

THE UNPREDICTABLE DISASTER IN A METROPOLIS. 
PUBLIC RESPONSE TO HIE LOS ANGELES 
EARTHOUAKE OF FEBRUARY. 1971 ...3.0074 
DEBRIS CLEARINO TIMES AFFECTING CRITICAL SUR- 
V1VAL ACTIONS ...16.0026 

ORGANIZATIONAL RESPONSES TO MAJOR COMMUNI¬ 
TY CRISES ...16.0100 


Urban Government 

EVALUATION OF POLICY-RELATED RESEARCH IN THE 
FIELD OF MUNICIPAL SYSTEMS. OPERATIONS. AND 
SERVICES - EMERGENCY MEDICAL SERVICES 
.16.0022 

PUBLIC SAFTETY SUBSYSTEM - VOLUME I - ANALYSIS 
OVERVIEW -16.0050 

THE CHARLOTTE CONSORTIUM TASK 1 REPORT 
VOLUME 1IA • ANALYSIS OF MUNICIPAL ACTIVITIES 
PUBLIC SAFETY SUBSYSTEM ...16.0096 

THE WICHITA FALLS CONSORTIUM PHASE 1 REPORT 
VOLUME 111 - ANALYSIS OF MUNICIPAL ACTIVITIES- 
SECTION IV - PUBLIC SAFETY SUBSYSTEM ...16.0103 


Urban Industry 

A COMPREHENSIVE PLAN FOR STEPHENSON COUNTY, 
ILLINOIS ...6.0260 


Urban Planning 

MONTEREY-POINT RliYES (EARTHQUAKE) - CALIFOR¬ 
NIA ...3.0120 

THE SEISMIC SAFETY STUDY FOR HIE GENERAL PLAN 
-3.0149 

SEISMIC DESIGN DECISION ANALYSIS l-’OR EASTERN 
METROPOLITAN AREAS ...3.0229 

LARGE SCALE INTEGRATION IN URBAN PLANNING 
WITH APPLICATIONS TO TALL BUILDING PLANNING 
IN REGIONS SUBJECTED TO NATURAL HAZARDS 
-3.0257 

MODEL CITIES ONE - URBAN RENEWAL PROJECT, 
READING, PENNSYLVANIA ...6,0025 

PENN-SUSQUEIIANNA URBAN RENEWAL PROJECT. 
HARRISBURG, PENNSYLVANIA, 11UD PROJECT NO R- 
634C -6.0026 

DOWNTOWN URBAN RENEWAL PROJECT, WILKES- 
BARRE, PENNSYLVANIA ...6.0028 
KINGSTON DISASTER URBAN RENEWAL PROJECT. 
BOROUGH OF KINGSTON. LUZERNE COUNTY. 
PENNSYLVANIA. HUD PROJECT NO. R-6I5C ...6.0029 
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COMPREHENSIVE PLAN, CITY OF HAMILTON. TEXAS 
.6.0148 

NORTH RICHMOND • SAN PABLO BAY AREA STUDY - 
CALIFORNIA ...6.0178 

COMPREHENS1VF. PLAN • REPORT C. IMPLEMENTA¬ 
TION - VILLAGE OF EAST AURORA, N.Y., TOWN OF 
AURORA. N.Y. ...6.0332 

WATER FOR TEXAS • URBAN WATER RESOURCES 
PLANNING AND MANAGEMENT • THE PROCEEDINGS 
OF THE ANNUAL CONFERENCE HELD AT SAN AN¬ 
TONIO {ABBREV) . 6.0379 

PALACIOS COMPREHENSIVE PLAN - PHASE 2 - SUMMA¬ 
RY REPORT ...6.0385 

DENVER URBAN CORRIDOR STUDIES - COLORADO 
10.0020 

XENIA REBUILDS ...12.0006 

PLAN FOR AN IMPROVED COMMUNICATIONS SYSTEM 
SERVING THE EMERGENCY SERVICF- DEPARTMENTS 
OF THE CITY OF LOS ANGELES {AUBRF.V) . .16.0036 

L'RBAN GEOLOGY PLAN FOR CALIFORNIA - THE NA¬ 
TURE, MAGNITUDE, & COSTS OF GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV) . .16.0038 

PUBLIC SAFETY SUBSYSTEM • CONCEPTUALIZATION 
TASK COMPLETION REPORT ...16.0051 

ENVIRONMENTAL PLANNING AND GEOLOGY 
PROCEEDINGS OF THE SYMPOSIUM ON ENGINEER¬ 
ING GEOLOGY IN THE URBAN ENVIRONMENT 
.16.0054 

EMERGENCY OPERATIONS CONTINGENCY PLANNING - 
.NEW ORLEANS. LOUISIANA .16.0059 

PROGRAM DESIGN-1971 - SAN FRANCISCO BAY REGION 
ENVIRONMENT AND RESOURCES PLANNING STUDY 
...16.0075 

THE CHARLOTTE CONSORTIUM TASK I REPORT - 
VOLUMF. IlA - ANALYSIS OF MUNICIPAL ACTIVITIES - 
PUBLIC SAFETY SUBSYSTEM ...16.0096 

THE WICHITA FALLS CONSORTIUM PHASE ! REPORT - 
VOLUME III - ANALYSIS OF MUNICIPAL ACTIVITIES - 
SECTION IV - PUBLIC SAFETY SUBSYSTEM 16.0103 


Urban Rhnlwai. 

LOCK HAVF.N URBAN RENEWAL PROJECT. LOCK 
HAVEN, PF.NNSYLVAN1A . 6.0024 

MODEL CITIES ONF. - URBAN RENEWAL PROJECT, 
READING, PENNSYLVANIA ...6.0025 

PENN-SUSQUE1/ANNA URBAN RENEWAL PROJECT. 
HARRISBURG, PENNSYLVANIA, MUD PROJECT NO. R- 
634C ...6.0026 

MILTON SOUTH, MILTON NORTH AND 'TURBOT 
TOWNSHIP DISASTER. URBAN RENEWAL PROJECTS. 
PENNSYLVANIA ...6.0027 

DOWNTOWN URBAN RENEWAL PROJECT, WILKES- 
BARRE, PENNSYLVANIA ...6.0028 
K1NOSTON DISASTER URBAN RENEWAL PROJECT, 
BOROUGH OF KINGSTON, LUZERNE COUNTY, 
PENNSYLVANIA, HUD PROJECT NO R-6I5C ...6,0029 
A COMPREHF.NSIVE PLAN FOR STEPHENSON COUNTY, 


Urran Snwicr.s 

URBAN GEOLOGY - PLAN FOR CALIFORNIA - THE NA¬ 
TURE, MAGNITUDE, AND COSTS OF GEOLOGIC 
HAZARDS AND RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV) ...3.0011 

COMPREHENSIVE PLAN - REPORT C, IMPLEMENTA¬ 
TION - VILLAGE OF EAST AURORA, N Y, TOWN OF 
AURORA, N.Y. ...6.0332 

PLAN FOR AN IMPROVED COMMUNICATIONS SYSTEM 
SERVING THE EMERGENCY SERVICE DEPARTMENTS 
OF THE CITY OF I.OS ANGELES (ABBREV) .16.0036 

PUBLIC SAFETY SUBSYSTEM • CONCEPTUALIZATION 
TASK COMPLETION REPORT ..16.0051 

THE POLICE DEPARTMENT IN NATURAL DISASTER 
OPERATIONS ...16.0097 

ORGANIZATIONAL RESPONSES TO MAJOR COMMUNI¬ 
TY CRISES 16.0100 


Uh/ian Tkansj’oktauo.v 

COMPREHENSIVE PLAN • REPORT C, IMPLEMENTA¬ 
TION - VILLAGE: OF EAST AURORA, N.Y., TOWN OF 
AURORA, N.Y. . 6.0332 

MYRTLE BEACH, SC. • COMPREHENSIVE DEVELOP¬ 
MENT PLAN 6.0363 


Urbanization 

STUDIElS IN CONNECTION WITH HYDROLOGIC AND RE¬ 
LATED PHYSICAL PROCESSES IN THE OLYMPUS 
COVE AREA OF SALT LAKE COUNTY . 6.0031 

EFFECTS OF URBAN DEVELOPMENT AND WATER USE 
ON T HE SANTA ANA RIVER, CALIFORNIA . 6.0039 

DRAINAGE AND FLOOD CONTROL BACKGROUND AND 
POLICY STUDY - SAN DIEGO ...6.0046 

HYDROLOGIC AND BIOLOGIC ST UDIES OF SOUTHWEST 
FLORIDA (BIG CYPRESS) ...6.0067 

EFFECTS OF URBANIZATION ON FLOODS AT WINSTON- 
SALEM, NORTH CAROLINA ...6.0134 

EFFECTS OF’ URBANIZATION ON FLOODS AT DURHAM, 
NORTH CAROLINA .6.0135 

THE IMPACT' OF URBANIZATION ON WATER YIELD, 
FLOOD PEAK, SEDIMENT YIELD. AND WAFER OUAU- 
TY IN THE BERKELEY HILLS, CALIFORNIA ...6.0166 

PERRIS VALLEY URBAN HYDROLOGY STUDY, 
CAL!E r ORN!A ...6.0168 

URBAN HYDROLOGY OF POWAY VALLEY. CALIFOR¬ 
NIA .6.0169 

ATLANTA METROPOLITAN AREA URBAN E-LOOD RU¬ 
NOFF CHARACTERISTICS - GEORGIA ...6.0244 

SPECIAL FLOOD-DATA COLLECTION • HAWAII ...6.0251 

NATURAL CAPABILITIES - THE FRIENDS CREEK SERIES 
MACON COUNTY, ILLINOIS ...6.0258 

THE EFFECF OF URBANIZATION ON HYDROLOGY OF 
WATERSHEDS - INDIANA ...6.0270 

EFFECT OF URBANIZATION ON FLOOD RUNOFF - 


Control Devices 


EFFECTS OF URBANIZATION ON FLOODS IN CHAR. 
I.OTTF, NORTH CAROLINA 6.0342 

EFFECTS OF URBANIZATION ON FLOODS AT MORGAN- 
TON. NORTH CAROLINA 6.0343 

URBAN HYDROLOGY- STUDIES OF SELECTED AREAS IN 
TEXAS • DALLAS, AUSTIN 6.0373 

EFFECTS OK URBANIZATION ON ILOODS IN THE DAL¬ 
LAS. TEXAS METROPOLITAN AREA . 6.0374 

EFFECTS OF URBANIZATION ON FLOODS IN THE 
HOUSTON. TEXAS METROPOLITAN AREA .6.0376 

OSO CREEK TECHNICAL ASSISTANCE STUDY 
PRELIMINARY STUDY ON THE PROBLEMS AND OP¬ 
PORTUNITIES FOR DEVELOPMENT OF OSO CREEK 
AND OSO DAY 6.0J80 

URBAN HYDROLOGY STUDY. SAN ANTONIO TF.XAS 
6.0389 

URBAN HYDROLOGY OF STREAMS IN FAIRFAX COUN- 
TY 6.0400 

DENVER URBAN CORRIDOR STUDIES - COLORADO 
10.0020 


Vane Test 

See Soil Science and Mechanics 
Techniques and Instrumentation 


Vibration 


See Techniques and Instrumentation 
Measurements & Measuring 


Void Ratio and Porosity 

See Soil Science and Mechanics 
Physical Properties 


Volcanic Eruptions 


Urban Runoff 


See Volcanics 


See Water Runoff 


Volcanic Rocks 


Urban Services 


See Igneous Rocks 


See Urban Research 

Volcanic Stratigraphy 

Urban Transportation c P 

See Stratigraphy 

See Urban Research 


Voicanlcs 


Urbanization 


See Urban Research 


User Surveys 


See Water Resources Management 


Utilities 


See Buildings & Land Development 
Building Classification 


Pillow Lava 

0 C 0 A^O Y R N^ F ..r„^/ 01NT B0N11A 


U T?inr Gr ;? A L 1 2?, Y ' PLAN F0R CALIFORNIA - TH 
turl, magnitude, and costs of or-ni 
hazards and recommendations FOR - 

MITIGATION (AUBREV) ...3.0011 
HAWAIIAN VOLCANO OBSERVATORY 3 0057 

S ZhO WV 3 ®, 8 FLA ' N ' PART E - CEN'IT 
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... 14.0001 

SEISMIC SURVEILLANCE OF AUGUSTINE REDOUBT 
AND SPURR VOLCANOES, COOK INLET ALASKA 
.14.0005 

VOLCANIC HAZARDS, ISLAND OF HAWAII ...14.0010 

EASTERN SNAKE RIVER PLAIN REGION INVESTIGA¬ 
TIONS • IDAHO ...14,0011 

URBAN GEOLOGY PLAN LOR CALIFORNIA - TUR NA¬ 
TURE, MAONITUDH, & COSTS OF GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (AHURF.V) .16.0038 


VOl.CANOF.S 

SEISMICITY INVEST IGATIONS IN THE CASCADE MOUN¬ 
TAINS AND VICINITY, OREGON. 1 MAY 1969 . 30 
APRIL 1970 ...3.0266 

SATELLITE VOLCANO SURVEILLANCE • ALASKA, 
HAWAII AND WASHINGTON ...14.0002 

GEODIMETER STUDIES OF CASCADE VOLCANOES - 
WASHINGTON, OREGON AND CALIFORNIA .14.0006 

VOLCANIC HAZARDS IN THE CASCADE RANGE 
CALIFORNIA AND WASHINGTON .14.0007 

THERMAL SURVEILLANCE OF VOLCANOES • REMOTE 
SENSING OF LONG VALLEY IN GEOTHERMAL PRO¬ 
GRAM - WASHINGTON, OREGON AND CALIFORNIA 
...14.0008 

THERMAL SURVEILLANCE OF ACTIVE VOLCANOES 
..14,0009 

REGIONAL VOLCANOLOGY - WESTERN UNITED 
STATES INCLUDING ALASKA AND HAWAII ...14.0014 

RAINWATER CONTAMINATION BY VOLCANIC 
VOLATILES FROM KILAUEA VOLCANO, HAWAII 
(PHASE I) . .14.0015 

SEISMIC ACTIVITY OF THE CASCADE VOLCANOES 
...14.0016 


Volcanoes 

See Geochemistry 
See Structural Geology 
Tectonic Features 
Sec Volcanics 


Vorticlty 

See Meteorology 


Walls 

•See Buildings A Land Development 
Components and Equipment 


Warning Systems 

See Also Electronic Systems 

SEARCH AND RESCUE COMMUNICATION-GLOHA1 
RESCUE ALARM NET (GRAN) .16.0010 

IMPROVED OUTDOGR ALERTING AND WARNING 
...16.0039 

A DIGITAL SIMULATION OF MESSAGE TRAFFIC FOR 

Natural disaster warning communications 

SATELLITE ...16.0047 

DISASTER WARNING SATELLITE STUDY . .16.0048 

THE WARNING SYSTEM IN DISASTER SITUATIONS • A 
SELECTIVE ANALYSIS . .16.0099 

Washout • Scavenging 

See Air Pollution 

Meteorological Aspects 


Waste Type 

See Solid Waste Management 


Waste Water Trealmcni/Disposai 

Domestic Wastes 

URBAN SYSTEMS - WATERWORKS. SANITARY 
SEWERAGE, SOLID WASTE MANAGEMENT, STORM 
DRAINAOE & FLOOD PLAIN MANAGEMENT <AB- 
BREV) ...6,0308 

Industrial Wastes 

EARTHQUAKE RESPONSE OF AXISYMMETRIC TOWER 
STRUCTURES SURROUNDED BY WATER ...3.0034 

Sewage System 

INITIAL WATER, SEWERAGE AND FLOOD ...6.0047 

COMPREHENSIVE PLAN - REPORT C, IMPLEMENTA¬ 
TION - VILLAGE OF EAST AURORA. N.Y., TOWN OF 
AURORA, N.Y. ...6.0332 

URBAN HYDROLOGY STUDY - SAN ANTONIO, TEXAS 
..6.0377 

Combined Sewers 

RAINFALL-RUNOFF RELATIONS ON URBAN AND 
RURAL AREAS ...6,0112 
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KVJKML AM.AJ 

HYDROLOGY OF STREAMS IN ST LOUIS 
METROPOLITAN AREA 6.0317 

Regional Systems 

A STUDY OF THE OPTIMAL MIX OF PRIVATE AND 
PUBLIC ACTION FOR LOCAL AND REGIONAL WATER 
CONSERVATION .. 6.0051 

RECOMMENDED REGIONAL PLAN FOR SEWERAGE, 
WATER SUPPLY AND STORM DRAINAGE • CONNEC¬ 
TICUT .6.0192 

URBAN SYSTEMS WATERWORKS, SANITARY 

SEWERAGE, SOLID WASTE MANAGEMENT. STORM 
DRAINAGE & FLOOD PLAIN MANAGEMENT lAB- 
BREVi . 6.0308 

Sepiir Tants 

ENVIRONMENTAL GEOLOGY OF SELECTED PARTS OF 
NORTHWESTERN VERMONT .15.0038 

Sftvagf 7>euf»ie»i 

FLOOD FREOUENCY AND HIGH-FLOW STUDIES . .6.0023 

A STUDY OF THE OPTIMAL MIX OF PRIVATE AND 
PUBLIC ACTION FOR LOCAL AND REGIONAL WATER 
CONSERVATION 6.0051 

Storage and Retention 

A STUDY OF THE OPTIMAL MIX OF PRIVATE AND 
PUBLIC ACTION FOR LOCAL AND REGIONAL WATER 
CONSERVATION .6.0051 

Storm Sewers 

HYDROLOGIC SYSTEMS MODELING AND SIMULATION 
.2.0007 

RAINFALL-RUNOFF RELATIONS ON URBAN AND 
RURAL AREAS .6.0112 

PROTECTION OF NARRAGANSETT BAY FROM HUR- 
RICANE SURGES . 6.0119 

EFFECTS OF URBANIZATION ON FLOODS AT WINSTON- 
SALEM, NORTH CAROLINA ...6.0134 

EFFECTS OF URBANIZATION ON FLOODS AT DURHAM, 
NORTH CAROLINA . 6.0135 

EFFECTS OF URBANIZATION ON FLOODS AT LENOIR, 
NORTH CAROLINA ...6.0136 

FLOOD FREOUENCY IN URBAN AREAS • COLORADO 
. .6.0187 

RECOMMENDED REGIONAL PLAN FOR SEWERAGE, 
WATER SUPPLY AND STORM DRAINAGE • CONNEC- 
TICUT .6.0192 

ATLANTA METROPOLITAN AREA URBAN FLOOD RU¬ 
NOFF CHARACTERISTICS • GEORGIA ...6.0244 

EFFECT OF URBANIZATION ON FLOOD RUNOFF • 
WICHITA AREA ...6.0282 

URBAN SYSTEMS • STORM DRAINAGE & FLOOD PLAIN 
MANAGEMENT. SANITARY SEWERAGE, SOLID 
WASTE MANAGEMENT (ABBREV) .. 6.0307 


LU l 11:, i n — — 

EFFECTS OF URBANIZATION ON FLOODS AT MORGAN- 
TON, NORTH CAROLINA ...6.0343 

Waste Water Disposal 

EARTHQUAKE RESPONSE OF AXISYMMHTRIC TOWER 
STRUCTURES SURROUNDED BY WATER ...3.0034 

EASTERN SNAKE RIVER PLAIN REGION INVESTIGA 
TIONS • IDAHO .3.0179 

PROGRAM DESIGN-1971 - SAN FRANCISCO BAY REGION 
ENVIRONMENT AND RESOURCES PLANNING STUDY 
...16.0075 

Waste Water Treatment 

DETERMINATION OF DECISION MAKING PROCESSES IN 
WATER RESOURCE PLANNING AND DEVELOPMENT- 
THE CONNECTICU T RIVER BASIN . 6.0292 

URBAN SYSTEMS - WATERWORKS. SANITARY 
SEWERAGE, SOLID WASTE MANAGEMENT, STORM 
DRAINAGE & El.OOD PLAIN MANAGEMENT (A8- 
BREV) 6.0308 


Water Allocation 


See Water Supply 


Water Budget 

See Water Supply 


Water Circnlalion 


GENERAL PLAN REPORT, LAKE RED BLUFF AREA, 
CALIFORNIA, 1971 ...6.0179 

PROGRAM DESIGN-1971 - SAN FRANCISCO BAY REGION 
ENVIRONMENT AND RESOURCES PLANNING STUDY 
. 6.0221 

TEXAS COAST HURRICANE SUROE MODEL STUDIES 
-8.0013 

MICRO AND MESOSCALE GEOPHYSICAL FLUID 
DYNAMICS ...8.0120 
SAN FRANCISCO BAY ... 15.0013 

Water Content 

See Soil Science and Mechanics 
Physical Properties 
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Wafer Content Test 

See Soil Science and Mechanics 

Techniques and instrumentation 


Water Currents 


INVESTIGATION OF SCOUR AT BRIDGES IN ALASKA 

... 6.0212 

PROTECTION OF NARRAOANSETT BAY FROM HUR¬ 
RICANE SURGES ...8.0047 
ANALYTICAL PHYSICAL MODEL ...8.0126 
TRANS-ALASKA PIPELINE - SUPPLEMENTAL EXHIBITS 
AND TESTIMONY ■ VOLUME V ...13.0006 
LONG-PERIOD WAVES AND SURGES ...13.0019 
SHORE EROSION STUDY OF ERIE COUNTY, OHIO 
...15.0030 

SHORE EROSION STUDY OF LAKE COUNTY. OHIO 
...t5.003l 


Water Cycle 

FIRE ON A FOREST SOU. ...5,0047 

CRITICAL ANALYSIS OF FIVE WATF.RSHED MODELS IN 
FOUR PHYSIOGRAPHIC REGIGNS OF OEORGIA 
...6.0074 


Water Demand 


See Water Resources Management 


Water Deposited Clasllcs 

See Sedimeniohgy 

Sedimentary Racks 


Water Drawdown 


FLOW REGULATION EFFECTS OF THE BURLINGTON 
RESERVOIR FROM THE DAM DOWNSTREAM TO 
WGSTHOPE, NORTH DAKOTA ...6.0062 

INVESTIGATION OF RED RIVER VALLEY GEOLOGY - 
EFFECTS ON STRUCTURE DESION AND PER¬ 
FORMANCE ...9.0018 


Water Infiltration 

INFLOW HYDROGRAPH STUDY - WYOMINO ...6.0060 
FLOW REGULATION EFFECTS OF THE BURLINGTON 
RESERVOIR FROM THE DAM DOWNSTREAM TO 


LAKE HYDROLOGY ...6.0207 

OEOHYDROLOGIC CONDITIONS AND FLOOD POTEN- 
TIALS IN THE SINK AREAS OF SOUTH WESTERN 
SEMINOLE COUNTY, FLORIDA 6.0230 

SPACE-TIME VARIATIONS IN HIGH INTENSITY RAIN- 
FALL ON THE WINDWARD COAST OF THE ISLAND OF 
HAWAII (PHASE III) ...6.0246 

PREDICTION OF THE MAGNITUDES AND FREQUENCIES 
OF FLOODS IN MICHIGAN ...6.0299 

STUDY OF FLOOD HYDROGRAPHS FOR SMALL 
DRAINAGE BASINS IN WYOMING ...6,0415 

MOUNTAIN SOILS, FRONT RANGE URBAN CORRIDOR 
...9.0045 


Water Law 


Sec Law & Water 


Water Level Fluctuation 


STRUCTURAL MODEL TESTS OF EARTHOUAKE EF¬ 
FECTS (ES 047) ...3.0065 

COLLECTION AND ANALYSIS OF STREAM FLOW AND 
RELATED HYDRAULIC DATA FOR DESIGN OF 
HIGHWAY BRIDGES AND CULVERTS - IOWA . .6.0064 

RESPONSE OF WATER LEVELS TO FLOOD CONTROL 
OPERATIONS IN SOUTHEASTERN FLORIDA .6.0068 

HYDROLOGIC BASE FOR WATER MANAGEMENT, DADF 
COUNTY, FLORIDA ...6.0069 

NUTWOOD WATERSHED, ILLINOIS . 6.0199 

LAKE HYDROLOGY 6.0207 

INVESTIGATION OF ERTS-A IMAGES FOR APPLICATION 
TO THEMATIC MAPPING, MISSISSIPPI RIVER ...6,0209 

OF.OHYDROl.OGIC CONDITIONS AND Fl.OOD POTEN- 
TIALS IN THI- SINK AREAS OF SOUTH WESTERN 
SEMINOLE COUN TY, FLORIDA .6.0230 

HYDROORAPH MODEL STUDIES OF THE HILL- 
SHOROUOH, ALAFIA, AND ANCLOTE RIVER BASINS, 
FLORIDA .. 6.0234 

HYDROLOGIC MODELS OF THE GREAT LAKES . 6,0267 

THE HUMAN ECOLOGICAL IMPACT OF STRUCTURAL 
FLOOD CONTROL ON THE IOWA RIVER, IOWA 
.6.0273 

FLOOD PROFILES OF IOWA S TREAMS .. 6.0274 

STREAMFLOW SIMULATION AND FLOOD PROFILE- 
DETERMINATION IN OHIO - A PILOT STUDY ...6,0348 

THE EFFECT OF OROUND-WATER CONDITIONS ON 
LOCAL FLOODING IN THE KINGSTON AREA, 
PENNSYLVANIA .6.0357 

SURVEY OF LAKE FI.OODINO FROM ERTS-I ■ LAKE 
CHAMPLAIN ...6.0393 

HYDROLOGIC EFFECTS OF A SMALL RESERVOIR ON 
THE WATER SYSTEM OF NEDF.RLO CREEK, WISCON- 
SIN ...6.0408 

COASTAL STORM DAMAGE WITH SPECIAL REFERENCE 
TO THF DF M R FGION OF DF WARF M RY. 



CON I IM'-IMi OlAMITAUVr. GROUND WATER STU- 
011 s IN TUI- HOUSTON DlSTRIO 10.0013 

ARIZONA F AR HI FISSURE INVLS HGATION 10.0014 

FREQUENCIES OF CREST HEIGHTS FOR RANDOM COM- 
HINA MOSS OF astronomicai. tides AND tsu¬ 
namis RECORDED AT CRESCENT CITY. CAI IKORNTA 
13.0001 

l ONG-H-.KIOD WANTS AND SURGES 13.0019 

THF MAJOR TSUNAMI IN THE HAWAIIAN ISLANDS 
13.0025 

PLAN I SPECIES AS WJl.DI.IFF COVER AND EROSION 
CONTROL ON MUDFLATS- IN IOWA'S LARGE RESER- 
VOIR SYS TLMS 15.onus 

NATIONAL SHORFI INF STUDY • GREAT LAKES RFGION 
INVENTORY REPORT 15.0019 

SHORF HROSION STUDY OF F.RII: COUNTY. OHIO 
15.0030 

REGULATION OF GRFAT LAKES WATFR LEVEES • A 
SUMMARY RE:PORT/l974 16.004(1 

REGULATION OF GRFAT LAKES WATER I.F.VELS RE¬ 
PORT TO THE INTERNATIONAL JOINT COMMISSION 
BY THF INTERNATIONAL GREAT LAKES LEVELS 
BOARD 16.0041 


Wafer Level Recorders 


Sir Techniques and Instmincntaiiun 
Caging 


Water Loss 


See II ’awr Supply 


Water Motion Recorders 

See Oceanography 

Oceanographic /n.urimit’nmnon 
See Techniques and Instrumentation 
Caging 


Water Properties 

See Water Quality 


Wafer Quality 

THE DETERMINATION OF THE FREQUENCY OF 
DROUGHT FLOWS OF VARYING DEGREES OF SEVERI¬ 
TY AND DURATION - NEW JERSEY .2.0018 

URBAN HYDROLOGY AND URBAN WATER RESOURCES 
OF THE ISLAND OF OAHU, HAWAII . 6.0076 


NORTH CAROLINA ...ft.UU/ 

PERRIS VALLEY URBAN FIYDROI.OGY STUDY, 
CALIFORNIA ...6.0168 
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BUQUERQUE METROPOLITAN AREA ...6,0128 
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SMALL DRAINAGE AREAS IN NEW MEXICO ...6.0129 

AN EVALUATION OF URBAN FLOOD PLAINS ...6.0132 

WATER RELATED ENVIRONMENTAL SERVICES ...6.0133 

EFFECTS OF URBANIZATION ON FLOODS AT WINSTON- 
SALEM, NORTH CAROLINA ...6.0134 

EFFECTS OF URBANIZATION ON FLOODS AT DURHAM, 
NORTH CAROLINA .6.0135 

EFFECTS OF URBANIZATION ON FLOODS AT LENOIR, 
NORTH CAROLINA 6.0136 

MAGNITUDE AND FREQUENCY OF FLOOD 
DISCHARGES FROM SMALL DRAINAGE BASINS. EF¬ 
FECTS OF DRAINAGE BASIN CHARACTERISTICS - 
NORTH DAKOTA ...6.0138 

INVESTIGATION AND ANALYSIS OF FLOODS FROM 
SMALL WATERSHEDS IN OKLAHOMA ...6.0140 

HYDROLOGIC INVESTIGATION OF SMALL DRAINAGE 
AREAS IN TEXAS ...6.0149 

RUNOFF SIMULATION ...6.0IS6 

FLOODWAY EVALUATIONS BEFORE & AFTER CHAN¬ 
NEL MODIFICATIONS ASSUMING TOTAL 
METROPOLITAN DEVELOPMENT IN DRAINAGE 
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PERRIS VALLEY URBAN HYDROLOGY STUDY, 
CALIFORNIA ...6.0168 

URBAN HYDROLOGY OF POWAY VALLEY, CALIFOR¬ 
NIA ...6.0169 

CLOUD SEEDING POTENTIAL FOR TWELVE RIVER 
BASINS ...6.0171 

FLOODS FROM SMALL DRAINAGE AREAS • CALIFOR¬ 
NIA ...6.0176 

NORTH RICHMOND - SAN PAULO BAY AREA STUDY - 
CALIFORNIA ...6.0178 

FLOOD-FREGUENCY RELATIONSHIPS FOR SMALL 
DRAINAGE AREAS - VIRGINIA ...6.0180 


NUTWOOD WATERSHED, ILLINOIS ...6.0199 
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FLOOD FREQUENCY OF ALABAMA STREAMS . 
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FLOOD-FREOUENCY AND BASIN PARAMETER RELA¬ 
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WATER RESOURCES INVESTIGATIONS ...6.0216 
INVESTIGATION AND ANALYSIS OF FLOODS FROM 
SMALL DRAINAGE AREAS IN SOUTH CAROLINA 
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magnitude and frequency of floods on small 
DRAINAGE AREAS IN FLORIDA ...6.0233 

HYDROGRAPH MODEL STUDIES OF THE HILL- 
SBOROUGH, ALAFIA, AND ANCI.OIE RIVER BASINS, 
FLORIDA ...6.0234 

THE EFFECTS OF LAND USE CHANGE ON THE 
HYDROLOGY OF AN URBAN WATERSHED ...6.0242 

A PROGRAM FOR METROPOLITAN WATER MANAGE¬ 
MENT .6.0243 

ATLANTA METROPOLITAN AREA URBAN FLOOD RU 
NOFF CHARACTERISTICS - GEORGIA ...6.0244 
WATER RESOURCES OF MIDDLE GEORGIA ...6.0245 

SPACE-TIME VARIATIONS IN HIGH INTENSITY RAIN¬ 
FALL ON THI- WINDWARD COAST OF THE ISLAND OF 
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HYDROLOGIC RELATIONS IN HAWAII ...6.0247 
RESEARCH INITIATION • A MULTIDIMENSIONAL 
STOCHASTIC MODEL FOR FLOOD PREDICTION 
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RUNOFF FROM SMALL AGRICULTURAL AREAS IN IL¬ 
LINOIS ..6.0265 

HYDROLOGIC MODELS OFTHEGRHAT LAKES ...6.0267 
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WATERSHEDS - INDIANA ...6.0270 

EFFECT OF URBANIZATION ON FLOOD RUNOFF • 
WICHITA AREA, KANSAS ...6.0281 

EFFECT OF URBANIZATION ON FLOOD RUNOFF • 
WICHITA AREA ...6.0282 

SMALL STREAMS FLOOD FREQUENCY IN MAINE 
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FLOOD CHARACTERISTICS OI- SMALL DRAINAGE 

BASINS IN VERMONT ...6.0296 

FLOOD CHARACTERISTICS OF SMALL DRAINAGE 
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PREDICTION OF THE MAGNITUDES AND FREQUENCIES 
OF FLOODS LN MICHIGAN ...6.0299 
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RELATIONSHIPS OF FLOODS ON SMALL STREAMS OF 
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HYDROLOGY OF STREAMS IN ST. LOUIS 
METROPOLITAN AREA ...6.0317 

HYDROLOGY OF STREAMS IN ST. LOUIS COUNTY • MIS¬ 
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HYDROLOGY OF SUBURBAN AREAS - NEW JERSEY 
...6.0323 

EFFECTS OF URBANIZATION ON FLOODS IN CHAR¬ 
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EFFECTS OF URBANIZATION ON FLOODS AT MORGAN- 
TON. NORTH CAROLINA ...6.0343 

MAGNITUDE AND FREQUENCY OF FLOODS ON SMALL 
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INVESTIGATION AND ANALYSIS OF FLOOD HYDRO¬ 
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URBAN HYDROLOGY STUDY - AUSTIN. TEXAS ...6.0372 
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...6.0377 
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PLANNING AND MANAGEMENT - THE PROCEEDINGS 
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URBAN HYDROLOGY STUDY - HOUSTON, TEXAS 
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RELATION OF CLIMATIC AND WATERSHED CHARAC¬ 
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URBAN HYDROLOGY STUDY, SAN ANTONIO. TEXAS 
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WICHITA AREA, KANSAS ...6.0281 
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ELEMENTS OF THE WATER RESOURCES SITUATION IN 
ALABAMA 6.0035 

HYDROLOGIC ENGINEERING METHODS FOR WATER 
RESOURCES DEVELOPMENT • VOLUME l - REQUIRE¬ 
MENTS AND GENERAL PROCEDURES .6.0037 
HYDROLOGIC AND BIOLOGIC STUDIES OF SOUTHWEST 
FLORIDA (BIG CYPRESS) .6.0067 

INITIAL RESULTS FROM THE UPPER WABASH SIMULA¬ 
TION MODEL 6.0088 

FACTORS PERTINENT TO WATER QUALIT Y IN THE AL¬ 
BUQUERQUE METROPOLITAN AREA .6.0128 
WATER RELATED ENVIRONMENTAL SERVICES . .6.0133 
BIG HILL LAKE. BIG HILL CREEK. KANSAS ...6.0I4t 
BIRCH LAKE, BIRCH CREEK, OKLAHOMA ,6.0142 
ALTERNATE SOLUTIONS TO WATER RESOURCE 
DEVELOPMENT-A CASE STUDY - TEXAS ...6.0151 
RECOMMENDED REGIONAL PLAN FOR SEWERAGE, 
WATER SUPPLY AND STORM DRAINAGE • CONNEC- 
TICUT ...6.0192 

A PROGRAM FOR METROPOLITAN WATER MANAGE¬ 
MENT ...6.0243 

COMMUNITY GOALS • MANAGEMENT OPPORTUNITIES 
• AN APPROACH TO FLOOD PLAIN MANAGEMENT 
..6.0257 

DETERMINATION OF DECISION MAKING PROCESSES IN 
WATER RESOURCE PLANNING AND DEVELOPMENT - 
THE CONNECTICUT RIVER BASIN . .6.0292 

CITY OF JACKSON, MISSISSIPPI, WATER RESOURCES 
STUDY ...6.0310 

THE POLITICAL ECONOMY OF WATER RESOURCES 
. .6.0336 

DEVELOPMENT OF WATER RESOURCE MANAGEMENT 
METHODS - TENNESSEE ...6.0367 
REGULATION OF GREAT LAKES WATER LEVELS - A 
SUMMARY REPORT/1974 16.0040 

PROGRAM DESIGN-1971 • SAN FRANCISCO BAY REGION 
ENVIRONMENT AND RESOURCES PLANNING STUDY 
...16.0075 


STREAMFLOW VARIABILITY - ILLINOIS ...6.0263 

REMOTE SENSING. ALFAFIA AND PEACE RIVER 
BASINS, FLORIDA ...10.0029 

ENVIRONMENTAL GEOLOGY OF SELECFED PARTS OF 
NORTHWESTERN VERMONT ...15,0038 

Augmentation 

REGIONAL COMPREHENSIVE MULT I-PURPOSE WATER 
RESOURCES PLANNING STUDIES IN NEW YORK 
. .6,0t30 

CLOUD SEEDING POTENTIAL FOR TWELVE RIVER 
BASINS .. 6.017t 

WABASH RIVER SYSTEMS MODELS FOR PROJECT 
MANAGEMENT, PLANNING AND EVALUATION 
...6,0271 

SOCIO-ECONOMIC IMPLICATIONS OF ALTERNATIVE 
WATER RESOURCES POLICIES IN MINNESOTA 
..6,0306 
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WATER FOR TEXAS • URIIAN WATER RESOURCES 
PLANNING AND MANAGEMENT • Till: PROCEEDINGS 
OF THE ANNUAL CONFERENCE HELD AT SAN AN¬ 
TONIO (ABllREV) ...6.0379 
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RESERVOIR SYST EMS ANALYSIS FOR FLOOD CONTROL 
...6.003B 

A STUDY OF THE OPTIMAL MIX OF PRIVATE AND 
PUBLIC ACTION FOR LOCAL AND REGIONAL WATER 
CONSERVATION ...6,0051 

HYDROLOGIC BASE FOR WATER MANAGEMENT, DADE 
COUNTY, FLORIDA ...6.0069 

LABORATORY STUDIES OF CONSERVATION AND 
DRAINAGE STRUCT URES ...6,0085 

USE OF SYSTEMS ANALYSIS IN THE DEVELOPMENT OF 
WAT ER RESOURCES MANAGEMENT PLANS FOR NEW 
YORK STATE • ADDENDUM ...6,0131 

GENERAL PLAN REPORT, LAKE RED BLUFF AREA. 
CALIFORNIA. 1971 ...6.0179 

HOLLOW CRFEK WATERSHED PROJECT, SOUTH 
CAROLINA ...6,0197 

KANSAS - NORTH SECTOR UPPER WALNUT 
WATERSHED BUT LER AND CHASE COUNTIES .. 6.0198 

BIG CREEK WATERSHED, KANSAS ...6.0202 

STARKWEATHER WATERSHED, NORTH DAKOTA 
...6.0204 

VERDE LANE FLOOD PREVENTION PROJECT MEA¬ 
SURE, NEBRASKA ...6.0205 

WHITEWATER CREEK HYDROLOGIC UNIT PROJECT 
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OKLAHOMA ...6,0206 
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AURORA, N Y . .6.0332 

HYOROLOUIC EFFECTS OF URBANIZATION IN THE 
UNITED STATES ...6,0338 

ItYDROLOClIC STUDIES OF SMALL RURAL TEXAS 
WATERSHEDS ...6.0375 

SOIL AND WATER CONSERVATION NEEDS INVENTORY. 
COOKE, GRAYSON AND FANNIN COUNTIES, TEXAS 
.6.0381 
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WATER YIELD IMPROVEMENT AND AVALANCHE 
HAZARD PREDICTION IN ALPINE AREAS OF THE 
ROCKY MOUNTAINS ...LOOtt 

A METHODOLOGY STUDY TO DEVELOP EVALUATION 
CRITERIA FOR WILD AND SCENIC RIVERS • REPORT 
ON FLOOD CONTROL SUBPROJECT - IDAHO ...6.0080 

RAINFALL-RUNOFF RELATIONS ON URBAN AND 
RURAL AREAS . 6.0112 

FORECASTING RAINFALL AND SNOWMELT FLOODS ON 
UPPER MIDWESTERN WATERSHEDS ...6.0tt3 

DEVELOPMENT OF AN ALASKAN CONCEPTUAL 
WATERSHED MODEL ...6.0163 

HYDROLOGY OF SMALL WATERSHEDS . 6.019(1 

PROI1ABLF: MAXIMUM PRECIPITATION AND SNOW¬ 
MELT CRITERIA FOR RED RIVF.R OF THE NORTH 
ABOVE PEMBINA AND SOURIS RIVER ABOVE MINOT, 
NORTH DAKOTA ...6,0290 

PREDICTION OF THE MAGNITUDES AND FREQUENCIES 
OF FLOODS IN MICHIGAN ...6,0299 

FLOODPLAIN MAPPING AND PLANNING FOR THE 50 
AND 100 YEAR INTERVAL FLOOD ZONES OF THE 
BITTERROOT VALLEY, MONTANA ...6,0321 


Water Au.oca i ion 

ECONOMIC EVALUATION OF USE AND DEVELOPMENT 
OF WATER AND LAND RESOURCES ...2.0017 

AN OPTIMUM WATER ALLOCATION MODEL BASED ON 
AN ANALYSIS FOR THE KISSIMMEE RIVER BASIN - 
FLORIDA ...6.0066 

USE OF SYSTEMS ANALYSIS IN THE DEVELOPMENT OF 
WATER RESOURCES MANAGEMENT PLANS FOR NEW 
YORK STATE - ADDENDUM ...6.013t 

THE USE OF SYSTEMS ANALYSIS IN THE DEVELOP¬ 
MENT OF WATER RESOURCES MANAGEMENT PLANS 
FOR NEW YORK STATE • VOLUME I ...6,0328 


Water Budget 

SEVERITY AND FREQUENCY OF DROUGHT IN MISSIS¬ 
SIPPI ...2.0015 

DROUGHT AND WET SPELLS IN NORTH DAKOTA 
... 2.0020 


S1 ANrOKU WA1 ERSHED MODEL ...6,0285 

THE USE OF SYSTEMS ANALYSIS IN THE DEVELOP¬ 
MENT of water resources managemen t plans 

FOR NEW YORK STATE • VOLUME I ...6,0328 

HYDROLOGIC EFFECTS OF URBANIZATION IN THE 
UNITED STATES . .6.0338 


Water Loss 

RESERVOIR SYSTEMS ANALYSIS FOR FLOOD CONTROL 
.6.0038 

HYDROLOGIC STUDIES OF SMALL RURAL TEXAS 
WATERSHEDS .6.0375 

Evaporation 

WATER YIELD IMPROVEMENT AND AVALANCHE 
HAZARD PREDICTION IN ALPINE AREAS OF THE 
ROCKY MOUNTAINS .1.0011 

PHYSICAL, CHEMICAL. AND PHYSIOLOGICAL PROPER¬ 
TIES OF FUELS RELATED TO FIRE PHENOMENA 
.. 5.001H 

THE INFLUENCE OF WEATHER AND CLIMATE ON 
FOREST FIRE OCCURRENCE AND BEHAVIOR IN THE 
EAST AND SOUTH 5.0043 

AN OPTIMUM WATER ALLOCATION MODEL I1ASF:D ON 
AN ANALYSIS FOR 1UE KISSIMMEE RIVER BASIN • 
FLORIDA ...6.0066 

CRITICAL ANALYSIS OF FIVE WATERSHED MODELS IN 
FOUR PHYSIOGRAPHIC REGIONS OF GEORGIA 
...6.0074 

HYDROLOGIC EQUIPMENT • FLASH FLOOD ALARM 
SYSTEM ...6,0104 

KANSAS • NORTH SECTOR UPPF.R WALNUT 
WATERSHED BUTLER AND CHASE COUNTIES .6.0198 

MACADOO ROAD-FII.L DAM, KANSAS ...6,0203 

LAKE HYDROLOGY .6.0207 

GEOIIYDROLOGIC CONDITIONS AND FLOOD POTEN¬ 
TIALS IN THE SINK AREAS OF SOUTH WESTERN 
SEMINOLE COUN TY, FLORIDA ...6.0230 

MAGNITUDE AND FREQUENCY OF FLOODS ON SMALL 
DRAINAGE AREAS IN FLORIDA ...6,0233 

HYDROLOGIC MODELS OF THE GREAT LAKES ...6.0267 

INVESTIGATION Op THE MAGNITUDE AND FREOUEN- 
CY OF FLOODS ON SMALL STREAMS IN TENNESSEE 
...6,0371 

Evapotranspiraiion 

DROUTH PROBABILITIES IN TENNESSEE ...2.0023 

CRITICAL ANALYSIS OF FIVE WATERSHED MODELS IN 
FOUR PHYSIOGRAPHIC REGIONS OF GEORGIA 
.6.0074 

DEVELOPMENT OF AN ALASKAN CONCEPTUAL 
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STATUS OF LAND SUBSIDENCE DUE TO GROUND- 
WATER WITHDRAWAL IN MISSISSIPPI -10.0008 

CONTROL OF LAND SUBSIDENCE IN THE TEXAS GULF 
COAST ARFA 10.0032 

Interception 

WATER YIELD IMPROVEMENT AND AVALANCHE 
HAZARD PREDICTION IN ALPINE AREAS OF THE 
ROCKY MOUNTAINS . .1.0011 

Water Quantity Studies 

THE DETERMINATION OF THE FREQUENCY OF 
DROUGHT FLOWS OF VARYING DEGREES OF SEVERI¬ 
TY AND DURATION • NEW JERSEY ...2.0018 

REGIONAL COMPREHENSIVE MULTI-PURPOSE WATER 
RESOURCES PLANNING STUDIES IN NEW YORK 
.6.0130 

LAKE HYDROLOGY ...6.0207 

Available Water 

SEVERITY AND FREQUENCY OF DROUGHT IN MISSIS¬ 
SIPPI ...2.0015 

RECONNAISSANCE STUDY OF RECOVERABLE OROUND 
WATER . 3.0100 

STREAMFl.OW CHARACTERISTICS, KANSAS ...6.0090 
Total Volume 

RECONNAISSANCE STUDY OF RECOVERABLE GROUND 
WATER .3.0100 

RUNOFF FROM SMALL AGRICULTURAL AREAS IN IL¬ 
LINOIS .6.0265 

Water Quantity Variation 

STREAMFLOW VARIABILITY • ILLINOIS ...6.0263 
Water Yield 

WATER YIELD IMPROVEMENT AND AVALANCHE 
HAZARD PREDICTION IN ALPINE AREAS OF THE. 
ROCKY MOUNTAINS ...1,0011 

EFFECT OF PRESCRIBED BURNING ON WATER YIELD 
AND QUALITY FROM BRUSH INFESTED LANDS - 
TEXAS ...5.0022 

THE IMPACT OF URBANIZATION ON WATER YIELD, 
FLOOD PEAK. SEDIMENT YIELD, AND WATER QUALI- 
TY IN THE BERKELEY HILLS, CALIFORNIA ...6.0166 

HYDROLOGIC STUDIES OF SMALL RURAL TEXAS 
WATERSHEDS . .6.0375 

RELATION OF CLIMATIC AND WATERSHED CHARAC¬ 
TERISTICS TO STORM RUNOFF IN THE EDWARDS 
PLATEAU - TEXAS ...6.0388 


Water Shortage 

STUDY OF SEAWATER DESALTING AS EMERGENCY 
WATER SUPPLY FOR NEW YORK CITY ...2.0001 

POTENTIAL OF PRECIPITATION MODIFICATION IN- 
MODERATE TO SEVERE DROUOHTS ...2,0012 

SOCIALLY DEFINED ENVIRONMENTAL VALUES IN- 
URBAN WATER RESOURCES PLANNING ...6.0191 

WATER RESOURCES OF THE RED RIVER OF THE 
NORTH DRAINAGE BASIN IN MINNESOTA ...6.0303 


Water Storage 

DROUGHT AND WET SPELLS IN NORTH DAKOTA 
... 2.0020 

RECONNAISSANCE STUDY QF RECOVERABLE GROUND 
WATER ...3.0t00 

THE GENERATION OF FLOOD DAMAGE TIME 
SEOUENCES ...6.0019 

RESERVOIR SYSTEMS ANALYSIS FOR FLOOD CONTROL 
...6.0038 

hurricanf: creek WATERSHED PROJFCT, 

HUMPHREYS AND DICKSON COUNTIES, TENNESSEE 
...6.0055 

INFLOW HYDROGRAPH STUDY - WYOMING ...6.0060 

ORANGE, SEMINOLE, OSCEOLA COUNTIF.S • WATER 
MANAGEMENT ...6.0072 

A METHODOLOGY STUDY TO DEVELOP EVALUATION 
CRITERTA FOR WILD AND SCENIC RIVERS - REPORT 
ON FLOOD CONTROL SUBPROJEC T • IDAHO ...6.0080 

DEVELOPMENT QF AN OPERATIONS MODEL FOR MON¬ 
TANA’S WATER RESOURCES, MIDDLE. CREEK RESER¬ 
VOIR OPERATION ...6.0126 

USE OF SYSTEMS ANALYSIS IN THE DEVELOPMENT OF 
WATER RESOURCES MANAGEMENT PLANS FOR NEW 
YORK STATE - ADDENDUM ...6.0131 

MAGNITUDE AND FREQUENCY OF FLOODS ON SMALL 
DRAINAGE AREAS IN FLORIDA ...6.0233 

FORT SCOTI* LAKE, MARMATON RIVER, KANSAS 
...6.0315 

STORAGE REQUIREMENTS TO CONTROL FLOOD 
FLOWS OF MISSOURI STREAMS ...6.0318 

HYDROLOOIC STUDIES OF SMALL RURAL TEXAS 
WATERSHEDS ...6.0375 
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RECONNAISSANCE STUDY OF RECOVERABLE GROUND 
WATER -.3.0100 

AN EVALUATION OF URBAN FLOOD PLAINS ...6.0132 
CUT OF JACKSON WATER RESOURCES STUDY .6.0311 
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STATUS OF LAND SUBSIDENCE DUE TO GROUND- 
WATER WITHDRAWAL IN MISSISSIPPI ...10.0008 
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See Buildings & f-and Development 
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BEACHES AND GROUND WATER OF CAPE SABLE 
FLORIDA. DURING EXTREME DROUGHT . 2.0014 

RESPONSE OF WATER LEVELS TO FLOOD CONTROL 
OPERATIONS IN SOUTHEASTERN FLORIDA ...6.0068 

HYDROLOGIC BASE FOR WATER MANAGEMENT. DADF 
COUNTY. FLORIDA ...6.0069 

GEOHYDROLOGIC CONDITIONS AND FLOOD POTEN¬ 
TIALS IN THE SINK AREAS OF SOUTH WESTERN 
SEMINOLE COUNTY, FLORIDA 6.0230 

CITY OF JACKSON, MISSISSIPPI, WATER RESOURCES 
STUDY ...6.0310 

CITY OF JACKSON WATER RESOURCES STUDY -6.0311 

THE EFFECT OF GROUND-WATER CONDITIONS ON 
LOCAL FLOODING IN THE KINGSTON AREA, 
PENNSYLVANIA ...6.0357 

JIYDROLOGJC EFFECTS OF A SMALL RESERVOIR ON 
THE WATER SYSTEM OF NEDIiRLO CREEK. WISCON¬ 
SIN ...6.0408 

STUDY OF GROUND SHOCK INDUCED LlOUEFACTlON 
AS A MECHANISM FOR FAILURE OF MILITARY IN¬ 
STALLATIONS .10.0010 

CONTINUING QUANTITATIVE GROUND-WATER STU¬ 
DIES IN THE HOUSTON DISTRICT .10.0013 

ARIZONA EARTH FISSURE INVESTIGATION ...10,0014 

LAND-SUBSIDENCE STUDIES IN CALIFORNIA - TO 
STUDY THE EXTENT. MAGNITUDE R ...10,0018 

DENVER URBAN CORRIDOR STUDIES • COLORADO 

...10.0020 

SUBSIDENCE INVESTIGATIONS ON ORGANIC SOILS 
...10.0028 

ENVIRONMENTAL GEOLOGY OF SELECTED PARTS OF 
NORTHWESTERN VERMONT ...15,0038 
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Antecedent Moisture 

FORECASTING RAINFALL AND SNOWMELT FLOODS ON 
UPPER MIDWESTERN WATERSHEDS ...6.0113 
OPTIMAL ANTECOD CIPJT ' I 1 D T. F 


Brines 

THE EFFECT Of GEOLOGIC STRUCTURE ON THE OC¬ 
CURRENCE OF FRESH GROUND WATER IN POST- 
OL1GOCENE DEPOSITS OF THE GULF COASTAL 
PLAIN -3.0243 


Frf.sii Water 

Monterey bay - California ... 3.0116 

THE EFFECr OF GEOLOGIC STRUCTURE ON THE OC- 
CURRENCE of fresh ground water in post- 
OLIGOCKNE DEPOSITS OF THE GULF COASTAL 
PLAIN ...3.0243 

HYDROLOGIC BASE FOR WATER MANAGEMENT, DADE 
COUNTY, FLORIDA . .6.0069 


Groundwater 

BEACHES AND GROUND WATER OF CAPE SABLE 
FLORIDA, DURING EXTREME DROUGHT 2.0014 

RECONNAISSANCE STUDY OF RECOVERABLE GROUND 
WATER .3.0100 

THE EFFECT Op GEOLOGIC STRUCTURE ON THE OC¬ 
CURRENCE OF FRESH GROUND WATER IN POST- 
OLIGOCENE DEPOSITS OF THE GULF COASTAL 
PLAIN .3.0243 

RESPONSE OF WATER LEVELS TO FLOOD CONTROL 
OPERATIONS IN SOUTHEASTERN FLORIDA ...6.0068 

ESTUARINE HYDROLOGY OF TAMPA BAY ...6,0071 

URBAN HYDROLOGY OF POWAY VALLEY CALIFOR¬ 
NIA ...6.0169 

STARKWEATHER WATERSHED, NORTH DAKOTA 
...6,0204 

HYDROGRAPH MODEL STUDIES OF THE HILL- 
SBOROUGH, ALAFIA, AND ANCLOTE RIVER BASINS, 
FLORIDA ...6.0234 

natural capabilities - the friends creek series. 

MACON COUNTY, ILLINOIS ...6,0258 

CITY OF JACKSON, MISSISSIPPI, WATER RESOURCES 
STUDY .6.0310 

CITY OF JACKSON WATER RESOURCES STUDY ...6.0311 

APPRAISAL OF THE WATER AND RELATED LAND 
RESOURCES OF OKLAHOMA - RECjION EIGHT - 1971 
...6.03S0 

APPRAISAL QF THE WATER AND RELATED LAND 
RESOURCES OF OKLAHOMA .6.0351 

THE EFFECT OF OROUND-WATER CONDITIONS ON 
LOCAL FLOODING IN THE KINGSTON AREA 
PENNSYLVANIA -6.0357 

BEECH RIVER WATERSHED PROJECT - TENNESSEE 
...6.0368 

WATER FOR TEXAS - URBAN WATER RESOURCES 
PLANNING AND MANAGEMENT • THE PROCEEDINGS 
OF THE ANNUAL CONFERENCE HELD AT SAN AN¬ 
TONIO (ABBREV) ...6.0379 

RELATION OF CLIMATIC AND WATERSHED CHARAC¬ 
TERISTICS n STCRM RMWnpP IK) TUP nr*\»/AOi->e 


A SURVEY OF EARTH Si.OPE FAILURES AND REMEDI¬ 
AL MEASURES IN TEXAS 9.0023 

ENGINEERING GEOLOGIC REPORT OF GENERAL PLAN 
STUDY FOR THE CITY OF GLENDORA. CALIFORNIA 
.9.0026 

SOCORRO 2 DEGREE QUADRANGLE . NEW MEXICO 
9.0040 

MOUNTAIN SOILS, FRONT RANGE URBAN CORRIDOR 
9.004S 

ROCK STRENGTH FROM FAILURE CASES , 9.0054 
COSTS OF LAND SUBSIDENCE IN THE HOUSTON-GAL- 
VF.STON AREA, TEXAS .10.0001 

STUDY OF GROUND SHOCK INDUCED LIQUEFACTION 
AS A MECHANISM FOR FAILURE OF MILITARY IN¬ 
STALLATIONS 10.0010 

LAND-SURFACE SUBSIDENCE. BAYTOWN AREA, TEXAS 
. 10.0011 

CONTINUING QUANTITATIVE GROUND WATER STU¬ 
DIES IN THE HOUSTON DISTRICT.. 10.0013 
ARIZONA EARTH FISSURE INVESTIGATION 10.0014 

mass properties of oil field rocks - California 
...10.0015 

land-subsidence studies in California - to 

STUDY THE EXTENT, MAGNITUDE R ...10.0018 

DENVER URBAN CORRIDOR STUDIES • COLORADO 

.10.0020 

CONTROL OF LAND SUBSIDENCE IN THE TEXAS GULF 
COAST AREA .10.0032 


Meteoric Water 

RAINWATER CONTAMINATION BY VOLCANIC 
VOLATILES FROM KILAUEA VOLCANO HAWAII 
(PHASE I) ...14.0015 


Storm Water 

RAINFALL-RUNOFF RELATIONS ON URBAN AND 

RURAL AREAS ...6.0112 

HYDROLOGY OF STREAMS IN ST LOUIS 

METROPOLITAN AREA ...6.0317 

HYDROLOGY OF STREAMS IN ST. LOUIS COUNTY - MIS¬ 
SOURI .6.0319 

URBAN RUNOFF ...6.0339 

RAINWATER CONTAMINATION BY VOLCANIC 

VOLATILES FROM KILAUEA VOLCANO HAWAII 

(PHASE I) ...14.0015 


Surface Water 

URBAN HYDROLOGY OF POWAY VALl EY CALIFOR 
NIA ...6.0169 

GENERAL PLAN REPORT. LAKE RED BLUFF AREA 
CALIFORNIA. 1971 ...6.0179 

COMPREHENSIVE PLAN - REPORT C, IMPLEMENTA- 


STUD1ES IN THE ANALYSIS OF Mt l KOrUI-11 AN WATER 
RESOURCE SYSTEMS - VOLUME IV - MODELS FDR 
MANAGING METROPOLITAN SURFACE WATER 
SYSTEMS ...6.0335 

APPRAISAL OF THE WATER AND RELATED LANo 
RESOURCES OF OKLAHOMA • REGION EIGHT - I9?| 
...6.0350 

APPRAISAL OF THE WATER AND RELATED LAND 
RESOURCES OF OKLAHOMA ...6.0351 

THE EFFECT OF GROUND-WATER CONDITIONS OS- 
LOCAL FLOODINO IN THE KINGSTON AREA 
PENNSYLVANIA ...6.0357 

BEECH RIVER WATERSHED PROJECT - TENNESSEE 
...6.0368 

WATER FOR TEXAS - URBAN WATER RESOURCES 
PLANNING AND MANAGEMENT • THE PROCEEDINGS 
OF THE ANNUAL CONFERENCE HELD AT SAN AN¬ 
TONIO (ABBREV) ...6,0379 

TECHNIQUES OF FLOOD-PLAIN MAPPING FOR LANO- 
USE MANAGEMENT OF FLOOD PLAINS ...6.0394 

A SURVEY OF EARTH SLOPE FAILURES AND REMEDI¬ 
AL MEASURES IN TEXAS ...9.0023 

SOCORRO 2 DEGREE QUADRANGLE - NEW MEXICO 
-9.0040 

DENVER URBAN CORRIDOR STUDIES - COIORADO 

... 10.0020 


Water Utilization 


DEVELOPMENT OF RAINFALL DEFICIENCY INDEX FOR 
PUERTO RICO ...2.0022 

FLOOD AND SEDIMENT REDUCTION IN STEEP UNSTA¬ 
BLE BRUSHI.ANDS OF THE SOU THWEST . 6.0041 

GENERAL PLAN REPORT. LAKE RED BLUFF AREA 
CALIFORNIA. 1971 ...6.0179 

BIG CREEK WATERSHED, KANSAS ...6,0202 

SUBSIDENCE INVESTIGATIONS ON ORGANIC SOUS 
-10.0028 

REGULATION OF GREAT LAKES WATER LEVELS • A 
SUMMARY REPORT/1974 ...16.0040 


Water Velocity 

See Hydraulics 


Water Volume Recorders 

See Techniques and Instrumentation 
Gaging 


Water Wells 


SPECIAL MICROEARTHQUAKE NETWORKS - ALABAMA 
AND TEXAS ...3.0125 


GEOHYDROLOGIC CONDITIONS AND FLOOD POTEN¬ 
TIALS IN THE SINK AREAS OF SOUTH WESTERN 
SEMINOLE COUNTY, FLORIDA . 6.0230 

CITY OF JACKSON, MISSISSIPPI, WATER RESOURCES 
STUDY ...6.0310 

CITY OF JACKSON WATER RESOURCES STUDY .6.0311 

THE EFFECT OF GROUND-WATER CONDITIONS ON 
LOCAL FLOODING IN THE KINGSTON AREA, 
PENNSYLVANIA ...6.0357 

CONTINUING QUANTITATIVE GROUND-WATER STU¬ 
DIES IN THE HOUSTON DISTRICT ...10.0013 

CONTROL OF LAND SUBSIDENCE IN THE TEXAS GULF 
COAST AREA ...10,0032 


Waler Yield 


See Water Supply 

Water Quantity Studies 


Walershed Morphology 


See Gcomorpiiology 


Walersheds 


CENTRAL FLORIDA SEEDINO PROJECT . 2.0003 

EFFECT OF PRESCRIBED BURNING ON WATER YIELD 
AND OUALITY FROM BRUSH INFESTED LANDS - 
TEXAS .5.0022 

URBAN GROWTH, RUNOFF, EXTERNALITIES, AND IN¬ 
COME DISTRIBUTION EFFECTS IN RALSTON CREEK 
WATERSHEDS .6.0018 

HURRICANE CREEK WATERSHED PROJECT, 
HUMPHREYS AND DICKSON COUNTIES. TENNESSEE 
..6.0055 

ORANGE. SEMINOLE. OSCEOLA COUNTIES - WATER 
MANAGEMENT ...6.0072 

DRAINAGE AND FLOOD CONTROL PLAN • MARION 
COUNTY. INDIANA SEPTEMBER 1970 ...6.0087 

STREAMFLOW PATTERNS WATERSHED CHARAC¬ 
TERISTICS THROUGH USE OF OPSET • A SELF 
CALIBRATING VERSION OF STANFORD WATERSHED 
MODEL (AI1BREVJ ...6.0092 

APPLICATION OF HYDROLOGIC AND HYDRAULIC 
RESEARCH TO CULVERT SELECTION IN MONTANA - 
VOLUME I - REPORT .6.0125 

PRELIMINARY STORM DRAINAGE AND FLOOD CON¬ 
TROL PLAN - UNION COUNTY, N.J. ...6.0127 

FLOOD PREDICTION METHODS FOR PENNSYLVANIA 
HIGHWAY CROSSINGS .6.0145 

FLOOD SERIES FOR GAGED PENNSYLVANIA STREAMS 
..6.0146 

ALTERNATE SOLUTIONS TO WATER RESOURCE 
DEVELOPMENT-A CASE STUDY -TEXAS ...6.0151 

DEVELOPMENT OF AN ALASKAN CONCEPTUAL 


DEVELOPMENT OF AERIAL MEASUREMENT 
TECHNIQUES ...6.0165 

NUTWOOD WATERSHED. ILLINOIS ...6.0199 

MACADOO ROAD-FILL DAM, KANSAS ...6,0203 

THE PEACHTREE CREEK WATERSHED AS A CASE HIS¬ 
TORY IN URBAN FLOGD PLAIN DEVELOPMENT 
...6,0240 

THE EFFECTS OF LAND USE CHANGE ON THE 
HYDROLOGY OF AN URBAN WATERSHED ...6.0242 

OPSET - PROGRAM FOR COMPUTERIZED SELECTION 
OF WATERSHED PARAMETER VALUES FOR THE 
STANFORD WATERSHED MODEL .6.0285 

FLOOD FORECASTING IN THE UPPER MIDWEST • DATA 
ASSEMBLY AND PRELIMINARY ANALYSIS 6.0301 

EVALUATION OF FLOOD PEAK PREDICTION METHODS 
IN SEMI-ARID REGIONS IN RELATION TO DAM 
SAFETY ...6.0322 

APPRAISAL OF THE WATER AND RELATED LAND 
RESOURCES OF OKLAHOMA • REGION EIGHT • 1971 
..6.0350 

APPRAISAL OF THE WATER AND RELATED LAND 
RESOURCES OF OKLAHOMA ...6.0351 

A COMPILATION OF FLOOD ABATEMENT PROJECTS IN 
OREGON ...6,0353 

EFFECT OF AONES FLOODS ON ANNUAL SERIES IN 
PENNSYLVANIA ...6.0361 

FLOOD CONTROL STUDY OF RIO GRANDE DE MANATI, 
MANATI AND HARCF.I.ONF.TA, PUERTO RICO ...6.0362 

BEECH RIVER WATERSHED PROJECT • TENNESSEE 
...6.0368 

son. and water conservation needs inventory, 

COOKE, GRAYSON AND FANNIN COUNTIES, TEXAS 
...6.0381 

URBAN HYDROLOGY STUDY, DALLAS, TEXAS ...6.0382 

VARIATION OF URBAN RUNOFF' WITH DURATION AND 
IN TENSITY OF STORMS - TEXAS ...6.0387 

DEPOSITION OF HAWAIIAN WATERSHED AND 
ESTUARIAN SEDIMENTS ...15.0018 


Agricultural Watlrsiilds 


CRITICAL ANALYSIS OF FIVE WATERSHED MODELS IN 
FOUR PHYSIOGRAPHIC REGIONS OF GEORGIA 
. .6.0074 

HYDROLOGY OF SMALL WATERSHEDS ...6.0190 

KANSAS • NORTH SECTOR UPPER WALNUT 
WATERSHED BUTLF.R AND CHASE COUNTIES ...6.0195 

UNION CREEK WATERSHED PROJECT, SOUTH DAKOTA 
...6,0196 

HOLLOW CREEK WATERSHED PROJECT, SOUTH 
CAROLINA ...6.0197 

KANSAS - NORTH SECTOR UPPER WALNUT 
WATERSHED BUTLER AND CHASE COUNTIES ...6,0198 

HURRICANE CREEK WATERSHED STRUCTURAL PRO¬ 
JECT MEASURE, KENTUCKY ...6.0200 

CORNUDAS, NORTH AND CULP DRAWS WATERSHED, 
HUDSPETH COUNTY, TEXAS, AND OTERO COUNTY, 


BIG CREEK WATERSHED, KANSAS 6.0202 

STARKWEATHER WATERSHED, NORTH DAKOTA 
6.0204 

VERDE LANE FLOOD PREVENTION PROJECT MEA¬ 
SURE. NEBRASKA 6.0205 

RUNOFF FROM SMALL AGRICULTURAL AREAS IN IL¬ 
LINOIS 6.0265 

HYDRAULICS OF SHALLOW FLOWS OVER STABLE 
ERODED SAND SURFACES DEFINED BY AREA SPEC¬ 
TRA .6.0269 

RELATION OF CLIMATIC AND WATERSHED CHARAC¬ 
TERISTICS TO STORM RUNOFF IN THE EDWARDS 
PLATEAU • TEXAS 6.0388 


Forest Watersheds 

CONTROL AND USE OF FIRE PARTICULARLY IN WIL¬ 
DERNESS, PARK, AND OTHER RECREATIONAL AREAS 
..5.0020 

CRITICAL ANALYSIS OF FIVE WATERSHED MODELS IN 
FOUR PHYSIOGRAPHIC REGIONS OF GEORGIA 
.6.0074 

DEFORMATION CHARACTERISTICS OF HILL SLOPES & 
CHANNELWAYS IN 2 DIFFERENT ENVIRONMENTS AS 
DEPICTED BY REMOTE SENSOR RETURNS • CALIFOR¬ 
NIA .9.0036 

EFFECTS OF DEFORESTATION ON THE STABILITY OF 
NATURAL SLOPES • OREGON, WASHINGTON ...9,0051 

FLOOD AND SEDIMENT REDUCTION IN STEEP UNSTA¬ 
BLE BRUSHLANDS OF THE SOUTHWEST .15.0002 


Small Watersheds 


FLOOD-FREQUENCY SYNTHESIS FOR SMALL STREAMS 
• ALABAMA .6.0034 

FLOODS FROM SMALL DRAINAGE AREAS IN CALIFOR¬ 
NIA ...6.0043 

SOUTH COASTAL BASIN PRECIPITATION FREQUENCY • 
A REGIONAL ANALYSIS OF DEPTH-DURATION 
FREOUENCY OF SHORT-DURATION PRECIPITATION 
IN CALIFORNIA . 6.0044 

FLOOD FREQUENCY IN URBAN AREAS. COLORADO 
...6.0048 

PEAK DISCHARGE AND FREQUENCY FOR SMALL 
WATERSHEDS IN COLORADO ...6.0049 

FLOOD FLOWS FROM SMALL DRAINAGE AREAS 
...6.0058 

INVESTIGATION AND ANALYSIS OF FLOODS FROM 
SMALL DRAINAGE AREAS IN OHIO ...6,0059 

INFLOW HYDROGRAPH STUDY • WYOMING ...6.0060 

PROGRAM FOR HYDROLOGIC INVESTIGATION OF 
SMALL DRAINAGE AREAS IN TEXAS ...6.0061 

FLOOD CHARACTERISTICS OF SMALL DRAINAGE 
AREAS. IDAHO ...6.0063 

FLOOD FREOUENCY IN SMALL DRAINAGE AREAS - 
MISSISSIPPI ...6.0065 

FLOOD HYDROLOGY ON SMALL DRAI OP RFA< kj 


FLOOD HYDROLOGY AND URHAN WATER RESOURCES 
OF THE ISLAND OF OAHU. HAWAII . 6.0077 

INSTANTANEOUS UNIT HYDROGRAPH ANALYSIS OF 
HAWAIIAN SMALL WATERSHEDS . 6.0078 

FLOOD INVESTIGATIONS FOR SMALL AREAS • IDAHO 
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FLOOD FLOWS FROM SMALL DRAINAGE BASINS IN IL¬ 
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FLOOD INVESTIGATIONS • HIGHWAY COMMISSION'. 
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FLOOD FREQUF.NCY OF SMALL STREAMS IN LOUI¬ 
SIANA ...6.0094 

FLOODS FROM SMALL DRA1NAOK AREAS • MARYLAND 
...6,0102 

FLOOD FLOW CHARACTERISTICS OF SMALL BASINS IN 
MASSACHUSETTS ...6.0106 

SPECIAL FLOOD REPORTS • MISSISSIPPI .. 6.0115 

SPILLWAY DESIGN FLOODS FOR SMALL DAMS IN- 
RURAL MISSOURI ...6.0122 

INVESTIGATION AND ANALYSIS QF FLOODS FOR 
SMALL DRAINAGE AREAS IN NEW MEXICO .6.0129 

EFFECTS OF URBANIZATION ON FLOODS AT WINSTON 
SALEM, NORTH CAROLINA ...6,0134 

EFFECTS OF URBANIZATION ON FLOODS AT DURHAM 
NORTH CAROLINA . 6.0135 

EFFECTS OF URBANIZATION ON FLOODS AT LENOIR, 
NORTH CAROLINA .6.0136 

MAGNITUDE AND FREQUENCY Ol 11.ODD 
DISCHARGES FROM SMALL. DRAINAGE BASINS, EF¬ 
FECTS OF DRAINAGE BASIN CHARACTERISTICS - 
NORTH DAKOTA ...6.0138 

INVESTIGATION AND ANALYSIS OF FLOODS FROM 
SMALL WATERSHEDS IN OKLAHOMA ...6,0140 

OPTIMAL ANTECEDENT PRECIPITATION INDICES FOR 
SMALL EASTERN WATERSHEDS ...6.0144 

HYDROLOGIC INVESTIGATION OF SMALL DRAINAGE 
AREAS IN TEXAS ...6.0149 

RUNOFF SIMULATION ...6.0156 

THE IMPACT OF URBANIZATION UN WATER YIELD, 
FLOOD PEAK, SEDIMENT YIELD, AND WATER QUALI¬ 
TY IN THE BERKELEY HILLS, CALIFORNIA . .6.0166 

FLOODS FROM SMALL DRAINAGE. AREAS - CALIFOR¬ 
NIA ...6,0176 

PROCEDURES FOR ESTIMA TING FLOOD FLOWS FROM 
SMALL RURAL WATERSHEDS ...6.0177 

FLOOD-FREQUENCY RELATIONSHIPS FOR SMALL 
DRAINAGE AREAS • VIRGINIA ...6.0180 

PEAK DISCHARGE AND FREQUENCY FOR SMALL 
WATERSHEDS IN COLORADO ...6.0186 

FLOOD FREQUENCY IN URBAN AREAS • COI.ORAOO 
...6.0187 

HYDROLOGY OF SMALL WATERSHEDS ...6,0100 

SMALL STREAM FLOOD CHARACTERISTICS ...6,0193 

HYDROLOGIC STUDY OF SMALL RURAL WATERSHEDS 
• INDIANA ...6,0208 
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SMALL DRAINAGE AREAS IN SOUTH CAROLINA 

... 6.0222 

MAGNITUDE AND FREQUENCY OF FLOODS ON SMALL 
DRAINAGE AREAS IN FLORIDA . 6.0233 

MAGNITUDE AND FREQUENCY OF FLOODS IN SMALL 
DRAINAGE BASINS IN IDAHO ...6.0254 

RUNOFF FROM SMALL AGRICULTURAL ARI-AS IN IL¬ 
LINOIS .6.0265 

THE EFFECT OF URBANIZATION ON HYDROLOGY OF 
WATERSHEDS - INDIANA ...6.0270 

EFFECT OF URBANIZATION ON FLOOD RUNOFF • 
WICHITA AREA, KANSAS .6.0281 

EFFECT OF URBANIZATION ON FLOOD RUNOFF • 
WICHITA AREA ...6.0282 

SMALL STREAMS FLOOD FREQUENCY fN MAINE 
.6.0287 

FLOOD CHARACTERISTICS OF SMALL ORAINAGE 
BASINS IN VERMONT ...6.0296 

FLOOD CHARACTERISTICS OF SMALL ORAINAGE 
BASINS IN RHODE ISLAND ...6.0297 

DEVELOPMENT OF MAGNITUDE AND FREQUENCY 
RELATIONSHIPS OF FLOODS ON SMALL STREAMS OF 
MISSOURI ...6.0316 

HYDROLOGY OF STREAMS IN ST. LOUIS COUNTY - MIS¬ 
SOURI ...6.0319 

HYDROLOGY OF SUBURBAN AREAS - NEW JERSEY 
...6.0323 

DETERMINATION OF FLOOD PEAKS. FLOOD PROFILES, 
& FLOOD INUNDATION • NEW JERSEY ...6.0326 

FLOOD FREQUENCY STUDY IN NEW MEXICO ...6.0327 

EFFECTS OF URBANIZATION ON FLOODS IN CHAR¬ 
LOTTE. NORTJI CAROLINA ...6.0342 

EFFECTS OF URBANIZATION ON FLOODS AT MORGAN- 
TON, NORTH CAROLINA ...6.0343 

MAGNITUDE AND FREQUENCY OF FLOODS ON SMALL 
STREAMS - NORTH DAKOTA ...6.0344 

STREAMFLOW SIMULATION AND FLOOD PROFILE 
DETERMINATION IN OHIO • A PILOT STUDY ...6.0348 

FLOOD HYDROLOGY OF SMALL DRAINAGE AREAS 
...6.0349 

COMPARISON OF RECENTLY PUBLISHED FORMULAE 
FOR FLOOD FREQUENCY IN PENNSYLVANIA .6.0356 

FLOOD FREQUENCY OF SMALL AREAS - SOUTH 
CAROLINA .6.0365 

INVESTIGATION AND ANALYSIS OF FLOOD HYDRO- 
GRAPHS FROM SMALL DRAINAGE BASINS IN SOUTH 
DAKOTA ...6,0366 

FLOODING OF SMALL STREAMS IN NASHVILLE-DAVID- 
SON COUNTY AREA. TENNESSEE ...6,0370 


FLOOD INVESTIGATIONS IN WYGMING ...6.0414 

STUDY OF FLOOD HYDROGRAPHS FOR SMALL 
DRAINAGE BASINS IN WYOMING ...6.0415 

EROSION AND SEDIMENTATION FOLLGWING ROAD 
CONSTRUCTION AND TIMBER HARVEST ON UNSTA¬ 
BLE SOILS IN THREE SMALL WESTERN OREGON 
WATERSHEDS ...15.0034 


Wave Action 

See Hydraulics 


Wave Aitenuation 

See Geophysics 
Seismology 

Wave Dispersion 

See Geophysics 
Seismology 

Wave Propagation Media 

See Geophysics 
Seismology 

Waves 

See Also Oceanography 
Sea Water Motion 

DESION FOR FLOOD CONTROL AND WAVE PROTEC¬ 
TION, CHAGRIN RIVER. EASTLAKE, OHIO - HYDRAU¬ 
LIC MODEL INVESTIGATION ...6.0116 

flood waves from a controlled breached 
DAM ...6,0124 

NUMERICAL STUDIES OF UNSTEADY FLOW IN THE 
JAMES RIVER • VIRGINIA ...6.0396 

WAVE AND SURGE CONDITIONS AFTER PROPOSED EX¬ 
PANSION OF MONTEREY HARBOR, MONTEREY, 
CALIFORNIA - HYDRAULIC MODEL INVESTIGATION 
.8.0041 

MARINE ENVIRONMENTAL PREDICTION ...8.0113 

SIMULATION MODEL FOR STORM CYCLES AND BEACH 
EROSION ON LAKE M1CHIOAN ...15,0024 
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ORIENT POINT AND PORT JEFFERSON HARBOR 
15.0028 

EVALUATION OF GEOLOGIC AND OCEANOGRAPHIC 
FACTORS INFLUENCING EROSION OF THE OREGON 
COAST ...15.0033 

Weather 

See Transportation Engineering 
Basic Studies 

Weather Charts, Maps 

See Meteorology 

Weather Communicalion 

See Electronic Systems 

Communication Systems 

Weather Data 

See Meteorology 

Weather Influences 

See Air Pollution 

Meteorological Aspects 

Weather Modification 

See Meteorology 

Weather Sensing Instruments 

See Meteorology 

Techniques and Instrumentation 

Weathering Processes 

See Geornorphoiogy 

Weirs 


Wetlands 


STARKWEATHER WATERSHED, NORTH DAKOTA 
.6.0204 

INVESTIGATION OF ERTS-A IMAGES FOR APPLICATION' 
TO THEMATIC MAPPING, MISSISSIPPI RIVER ...6,0209 

USE OF ERTS-I DATA • SUMMARY REPORT OF WORK 
ON TEN TASKS . .6.0298 


Wild Rivers 


A METHODOLOGY STUDY TO DEVELOP EVALUATION 
CRITERIA FOR WILD AND SCENIC RIVERS - REPORT 
ON FLOOD CONTROL SUBPROJECT • IDAHO ...6.0080 


Wilderness Areas 


PHYSICAL. CHEMICAL. AND PHYSIOLOGICAL PROPER¬ 
TIES OF FUELS RELATED TO FIRE PHENOMENA 
.5.0018 

CONTROL AND USE OF FIRE PARTICULARLY IN WIL- 
DFRNESS, PARK, AND OTHER RECREATIONAL AREAS 
. .5.0020 


Wind 


See Engineering Mechanics 
Forces and Loadings 
See Meteorology 


Wind - Water Intcruclion 

See Oceanography 

Air • Sea Boundary Studies 

Wind DircciJon 

See \ieteorology 
Wind 


Wind Meters 

See Meteorology 

Techniques and Instrumentation 

Wind Profiles 


See Meteorology 
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See Hydraulics 




Wind Shear 

Wood Sirnclures 

See Meteorology 
Wind 


See Mechanics of Structures 


Wind Velocity 

Zoning 

See Meteorology 


See Buildings & l-xind Development 
Land Use and Development 



I. AVALANCHES 


HUM .1C ASSISTANCE 

.LANCIIH STUDIES. 1971-1972 

State Dept, of Highways. Olympia, 

18501 

itcrirn report of the second ye.tr of a three year 
nhmchc hazards along Washington mountain 
presented. Applicable snow, avalanche ami 
i for 1971-72 are given. Also included are a 
entment uf the stress analysis of slab avalanches, 
y of snow clearing technology, ami a survey of 
j technology in Japan 

87p., N'ilS No. Pll-221 080/5: PC S4.85 Mb' 

HY Washington Slate Government - Olympia 

TH CASCADES HIGHWAY Sk-20 
Hi ATI.AS 

't.l.ii, Univ. of Washington, School of Arts, 
iuiltuu 98 105 

Avalanche Atlas catalogs details of snow 
tivity tilong the North Cascades Mighwuy, SK-20 
diulcni mi the west -side of the Cascade Moun- 
/mini on the cast side Data was collected during 
winter reconnaissance in 1970 timl 1971 The 
ligned primarily as ait operational guide for 
tar tin ci 11 Maintenance personnel who will he in- 
i\v removal operations on SK-20. 

I77|v. N'HS No. I'H-220 336/2: I’C S3.00 ME 

IJY Wiisliington State Government - Olympia 

DISASTER MITIGATION 

AN Cil*OI.OGY PLAN FOR CALIFORNIA • 
HE. MAGNITUDE, & COSTS OF GEOLOGIC 
Sc RECOMMENDATIONS FOR THF.IR 
V (ABIIRLV) 

State Div. of Mines Sc Geology, Sacramento, 
814 

report recommends loss-reduction measures for 
problems which collectively threaten an csli- 
illion loss in California's urban areas from 1970 
tc problems are earthquake shaking, loss of 
irces to urbanization, Inndslidiny, flooding, ero- 
, expansive soils, fault displacement, volcanic 
nnmi hazards, ntul subsidence The report 
: nature, distribution, and magnitude of each 
well ns costs mid effectiveness of possible loss- 
iisurcs, und agencies responsible for those mca- 


SUPPORIED HY U S. Dept of Housing Sc Urban Develop¬ 
ment 

1.0004, ACOUSTIC EMISSION AND RELATED PROPER¬ 
TIES OF SNOW APPLIED IO THE DETERMINATION OF 
SLAB AVALANCHE INITIATION I 1042-EN 

C.C BRADLEY, Montana State University. School of Letters, 
Bozeman, Montana 59715 (DA-AROl D)-3 I -124-73-GI 75 ) 

Acoustic emissions have been delected from snow preceding 
avalanche release. Attempts will be made to determine 
whether they can be delected in time to serve as a warning 
of impending avalanches Relevance - avalanches are a 
hazard to military operations, because previously inaccessible 
mountain areas, where avalanches occur frequently, .ire con¬ 
stantly being penetrated by new highways. Since the Army 
must he prepared to conduct operations in such regions both 
in the United Slates and on foreign soil, the need for a relia¬ 
ble means of predicting avalanches not only continues to ex¬ 
ist, but is increasing. 

A concerted attack will be made upon three related problems 
involved in slab avalanche release - ( I ) Laboratory and Held 
investigation of the relevance of acoustic emission techniques 
to in- situ monitoring of snow slab, (2) Laboratory measure¬ 
ment of viseoclaslie anil failure properties of unconfined and 
confined snow, and (3) Laboratory and field study of the for¬ 
mation and strength of seasonal depth hoar. 

Supporting agency address information: OCRD Army Research 
Office, IJox CM. Duke Station, Durham, N.C 27706 

SUPPORTED IJY U S. Dept of Defense - Army 

1.0005, ACOUSTIC EMISSION AND RELATED PROPER¬ 
TIES DP SNOW APPLIED 10 THE DETERMINATION OF 
SLAB AVALANCHE INITIATION 

CC. BRADLEY, Montuna Slate University, Graduate School, 
Bozeman. Montano 597 1 5 

This research is designed to provide a better understanding of 
Miowpack release, especially ns related to ‘hard’ avalanches, 
the most dangerous of all avalanches, which are charac¬ 
teristic of wind packed or metamorphosed snow slopes of 
high density and strongly honded ice Crystals The research 
places great emphasis on laboratory and field assessment of 
acoustic emission techniques us a basis for making indirect 
observations of changing physical properties and events lead¬ 
ing to snow avalanching. Acoustic emission instrumentation 
will provide in- situ monitoring of snow slabs. The research is 
coupled with lahoratory evaluation of viscoelastic and failure 
properties of uneonfineit and confined mid-alpine snow under 
various conditions of loading as well as study of the forma¬ 
tion and strength of seasonal depth hoar. The icsearch is ex¬ 
pected to give significant data on avalanche mechanics und 
hopefully wilt permit the prediction of potential avalanching. 
The work is being carried out with cooperative support from 
the Army Research Office - Durham. 

SUPPORTED HY U.S. Natl. Science Foundation 


I In NTIS No PB-222 447/5- PC $7 75 ME 1.0006, AVALANCHES ON HIE NORTH CASCADES 

HIGHWAY (SR-20) • SUMMARY REPORT 


6-1 


hiu,ir>ls. 1 ( was necessary tn inventory the hazards and 
tics clop a control plan Application of avalanche defense 
structures, procedures for clearance and control of opera- 
pons are critical portions of the maintenance program 
Several alternate operational levels with cost/bencfit analysis 
are contained in the findings. 

Pub. Sep 71: 74p.. MIS No PH-220 337/0 PC 53.00 MF 

so.ys. 

SUPPOR Cl*I) BY Washington State Government - Olympia 

HAZARD REDUCTION 

1.0007, PUOEf PFAK AVALANCHE, ALASKA 

At C. //(>>'h'». Arizona Stare University. School of Liberal Arts. 
Tempe. Aritiom 85281 

Abstract fhe Alaska earthquake of March 27.1064. caused 
four phenomena at the head of Puget Bay in south-central 
Aljska A large rock-snow avalanche fell from Puget Peak 
and slid into the hay Sea waves struck the coast, transport¬ 
ing debris inland to elevations of 7 m. Tectonic warping 
uplifted Puget Ray I 7 m. and earth cracks formed in the stir- 
ficial willey alluvium. The Puget Peak avalanche transported 
1.8 s I.OUO.UOU cu m of rock. snow, soil, and plant debris 
downslope. I he avalanche hegjn as a large rockfall of 
jointed and Iracturcd bediock from Puget Peak. The rockfall 
reached the cirque traveling at a speed Of more than 100 
kph, there, it set in motion a large volume of snow. Most of 
the debris was deposited on the beach and in the bay. 
Undisturbed 1963-1964 snow in the cirque, areas of 
undisturbed vegetation and soil, made fresh grooves and 
scars on bedrock surfaces, and large areas stripped of snrfi- 
ciul vegetation and soil along the avalanche track indicate 
that the avalanche mass slid on snow, soil, and rock from the 
cirque to the bay. Evidence along ihe avalanche track in¬ 
dicates that the avalanche mass iraveled at high speed along 
its entire extent. 

Pub. Dec 70. 32p., NTIS No. AD-733 142: Reprint. 

SUPPORTED BY U S. Dept of Defense - Army 

1.0008. DEVELOPMENT OF METHODOLOGY FOU 
EVALUATION AND PRF.DICTON OF AVALANCHE 
HAZARD IN THE SAN JUAN MOUNTAINS OF 
COLORADO 

J D Il'ES, Univ of Colorado, Inst, of Arctic & Alpine Res., 
Boulder, Colorado 80302 

The development of a methodology for evaluation ami predic¬ 
tion of avalanche hazard with particular emphasis on the San 
Juan Mountains of Colorado, but with general applicability to 
other areas. 

SUPPORTED I3Y U S Dept, of Interior • Du. Reclamation 

1.0009, THERMAL SURVEILLANCE OF ACTIVE VOL- 
CANOES 

/./) FRIEDMAN. U S. Dejit. of the Interior, Geological Sur¬ 
vey, Denver, Colorado 80225 

Abstract: The author has identified the following significant 
results. By (he end of 1973, aerial infrared scanner traverses 
for thermal anomaly recordings of all Cascade Range vol¬ 
canoes were essentially completed. Amplitude level slices of 


and warm gtouriu. a • j . (n; 

development of sizable glacier perfmalion features. Hie no 
going radiative IHiv from the east breach anomalies is Vjfli 
cient to account for the volume of tee niched to foun ihe 
glacier perforations. I)CP station 625) has been niomtoiirg, 
thermally anomalous area on the north slope of Mcum 
Baker. The present thermal activity of Mount linker uctcimis 
for continuing hydiothermal alteration in die crater 'mnhd 
the main summit ami recurrent debris avalanehes from Shec- 
man Peak on its south rim. The infrared anomalies nuj-.jifj 
as part ot the experiment SR 251 arc considered the kmc 
evidence of the suliglaeial heating which was the prnhjfclc 
triggering mechanism of mi avalanche down Ihmlder Cd.iuer 
on August 2(1-21, I l J73. 

Pub. Jim 74: bp., NILS No F.74- KM IK: PC $4.00 MF $1.4$ 

SUPPORTED BY W.S. Natl Aero At Space Acini 

1.0010, SURITCIAI. GEOLOGY OF JUNHAU AM) 
VICINITY URBAN AREA. ALASKA 

H I) MIU.FR. US. Dept, of die Inteiior, Geological Suncy, 
Denver. Colorado 80225 

The Juneau project stalled as part of a coasial coiniiiuuiii.a 
program of curdu|t>ukc lia/aul studies following the Mauh 
1964 Alaska earthquake. The original primary objective i..n 
to investigate and evaluate potential hazards fmr 
earllKpiakcs as a result of the geologic setting. flic siiulyh.it 
been broadened m include other natural geologic events .ml 
to try and relate man's use of die land (o the existing godug 
ie enviroiuiiemnl conditions. Field mapping was completed in 
1971 

The project consists of differentiating and mapping suifici.l 
deposits and pcrfonning physical ptoperiics tests on sek-diJ 
samples. Development of uiised maiine and g!aei.nn.iriiT 
deposits, glaeiofluviiil, glacial, and lacustrine deposits is mu 
pled to the geologic history, which in pail influences the ilit 
fenrnt physical properties inherent in ihv mnteiuls lie 
availability and utilization of this information can help the 
planning and cxcculinn of urban expansion and indnsrti.il 
development to hopefully avoid geologic pitfalls by i-ikirg 
into account die- geologic influence on the environment, v.icli 
as relative .stability of deposits in case of severe earthquakes, 
arcus of known or potential lockftill.s and avalanches, ami dif¬ 
fering foundation conditions. 

A geologic map with text anil interpretive transparent mctlajs 
was released to open file in May 1972. A U S. Cicnkigiv.il 
Survey Bulletin, 1394-C. was published in 1973 that g.iu- tic 
ylaetomarinc deposits a formation name, the Ciastincau Finn- 
nel Formation. A geologic map with tabular text is being 
processed for publication in the Miscellaneous Geologic In 
vesligations Map series of the Geological Survey. 

SUPPORTED BY UK. Oept of Inteiior • Geological Survey 

L00II, WATER YIELD IMPROVEMENT AN0 
AVALANCHE HAZARD PREDICT ION IN ALPINE 
AREAS OF THE ROCKY MOUNTAINS 

M. MARTINLLLI. Colorado Slate Univeisity, U.S.D.A. Rocky 
Mtn. For. Sta., Fort Collins. Colorado 80521 (RMKiOl) 

Objective: Water yield improvement of alpine /ones and im¬ 
proved avalanche hazard forecasting. 
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snowmelt. Techniques for stabilizing snow on steep slopes 
and for evaluating avalanche hazard do not exist Determine 
relationships between meteorological terrain, and snowpack 
conditions and avalanche formation and movement. 

Progress: There is little data on the amount of moisture lost to 
the atmosphere during blowing snow events. A mathematical 
model of sublimation losses from snow blowing over a 
horizontal surface showed the most important factors to he 
particle size anil distribution, humidity, and temperature. At • 
20 degrees C.. 90 percent relative humidity, and steady state 
conditions, sublimation was estimated to be 17 percent per 
minute. Fundamental questions still exist about humidity 
gradients, ventilation rate, particle composition, and particle 
fall velocity It appears that appreciable water returns to the 
atmosphere during hlowing snow events. Detonating cord was 
used to simulate the overpre.ssuic patterns caused by sonic 
booms to see if supersonic flights over snow covered moun¬ 
tains would cause avalanches. .STTmilatcd booms of 12 lbs./Tt 
overpressuru released avalanches 3 out of 4 times when the 
snow was unstable. One of the avalanches had a fracture face 
of 1D7 inches. Although level (light produces overpressure of 
about 4 lbs./ft., maneuvers or terrain amplification could in¬ 
crease tills by a factor of 3 or 4. The large storms of January 
1971 and 1972 in the Cascade Mountains caused over 800 
avalanches, four deaths, numerous injuries, .md about three- 
fourths million dollars damage. The deaths anil much of the 
property damage could have hecn avoided hy proper zoning. 

SUPPORTED li V U S Dept of Agriculture • F.S 

1.001 2, PHYSICAL PROPER I ILS OF ALPINE SNOW AS 
RELATED TO WEATHER AND AVALANCHE CONDI- 
TIONS 

A/ MARTINELU. U S Dept of Agriculture, Rocky Mtn For 
ti Rg. Ex. Sta., Eon Collins. Colorado 87101 

Abstract: Data were taken in avalanche starting zones at an 
elevation of 11,700 feet in the Front Range of Coloiailo 
within 14 days of deposition Densities varied from 4() to 450 
kg/cubic meter. Snow with unusually high density for its age 
(initial luird slab), found in 15 percent of the pits, was corre¬ 
lated with moderate to high windspeeds. low temperatures, 
and presence of wind-transported snow. Tensile strength 
from a spin lest varied from 1-0 to 1712 grams force/square 
cm. Strength increased with density but varied greatly for 
given densities. Younger snows tended to be weaker than 
older snows of the same density. Strength was also measured 
with shear hnx and shear vane. Ram resistance was higher for 
alpine snow than for snow of same density in trees. Air 
permeability was an order of magnitude less than expected 
and varied with the low flow rale used. Strength of snow of 
given density was greater for a certain permeability (tcxturcy 
than for any other. 

Puh Jan. 71; 42p . NTIS No. PIM97 487: ME SO.95. 

SUPPORTED BY U.S. Dept, of Agriculture 

1.0013, SNOW PACK STABILITY INDICES RELATIVE 
TO THE CLIMAX AVALANCHE 

C C BRADLEY, Montana State University, School of Letters. 
Bozeman, Montana 59715 

Abstract: The purpose of the research is to develop instru¬ 
ments, methods, theories, and indices which would permit 


unuer stress emits acoustical signals and that these signals re¬ 
late to the nature of the snow and the deforming force. Of 
particular interest is the fact that snow retains ‘memory’ of 
the kind and degree of stress it has undergone many hours 
after relaxation. Also of interest is that tinder certain kinds of 
stress the pattern of acoustical emission allows anticipation of 
the failure of the snow as much as 40 minutes in advance 
Both of these findings have implications in terms of field 
analysis and safety. T wo theories are presented: (a) a non¬ 
linear theory for snow deformation, (h) a theory of buckling 
as a potentially important mechanism for slab avalanche 
release. 

Pub. Jul. 73: 23])., NITS No. AD-765 51)0/4: PC S2.75 ME 
$1 45. 

SUPPORTED BY U S Dept of Defense • Army 

loom, avalanche: control implementation 

STUDY 

I. LACHAPhLl.h. State Dept of Highways. Olympia, llVr.i/uug- 
tan 98501 (2R4Q23350R) 

The objective of this project is to provide immediate and 
complete avalanche hazard imlentificalioii and control on all 
Cascade Mountain passes. A training program for avalanche 
hazard forecasts and snow avalanche observers is established. 

T his project is the implementation phase of the research pro¬ 
ject ‘Methods of Avalanche Control on Washington Moun¬ 
tain Highways' The pilot implementation program is being 
run on Stevens Pass. Snoqunlmjc Pass and the North 
Cascades Highway. 

Document provided to S S I.E by the I I R I S. 

SUPPORTED BY U.S. Dept of Transportation - I'M A 

2. DROUGHTS 

PUBLIC ASSISTANCE 

2.001H, STUDY OF SEAWATER DESALTING AS EMER¬ 
GENCY WATER SUPPLY FOR NEW YORK CITY 

■S L SCIIEI I ER, Parsons Jurden Corporation. AVn York, New 
York 

Abstract: T he report concerns an investigation of the prelimina¬ 
ry feasibility and cost of supplying 20 percent of the nominal 
water demand of a typical borough of the City of New York 
during periods of prolonged drought of the kind experienced 
in the mid-sixties. Multi-stage flash (MSP') desalting modules 
of 5, 10 mid 25 MGD capacities were assumed for applica¬ 
tion in modular array to provide emergency borough needs 
for pure wiper up to 125 MGD in capacity for a single plant 
site. File specific plant studied was assume to be located on 
an artificial island constructed one mile off Roekaway Beach. 
Extensive cost data arc provided. 

Pub Ja 70: 3 I Op , N ITS No. PB-201 036: PC-CiPO MI- $0.95- 
NT'IS. 

SUPPORTED BY U S. Dept of Interior - O.W.R.T. 
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j 7 m.F<)RH. Stiite Div. of Mines & Geology. Smmincnitt, 
California 5 8 14 

Abstract This report recommends loss-reduction measures for 
10 geologic problems which collectively threaten an esti¬ 
mated $55 billion loss in California’s urban areas from 1070 
to 2000. The problems are earthquake shaking, loss of 
mineral resources to urbanization. hmdsUding. flooding, ero¬ 
sion activity, expansive soils, fault displacement, volcanic 
hazards, tsunami hazards, and subsidence., the rcpoit 
describes the nature, distribution, ami magnitude “1 each 
problem, as well as costs and effectiveness of possible- loss- 
reduction measures, and agencies responsible for those mea¬ 
sures. 

Pub. Jun 73. 1 1 Ip. NTIS No 1*11-222 447/5: PC' $7.75 Ml 
I 45 

SUPPORTED BY U S Dept, of Housing & Urban Develop¬ 
ment 

2.0CIU3, CRN INAL M.OIUDA SF.LDINCi PROJECT 
J.D. MCf.-tDDf.N. U S. Dept, of Commerce, Research Might 
facility. A ho nn. Florida 33148 

Abstract A plan is presented which attempts to miligiUc the 
drought through the seeding of clouds over lake 
Okeechobee drainage basin during April and May D>71. 

Pub. Mar. 71: Up., NTIS No. COM-71-00558. PC $3.00 Ml-’ 
$().‘J5. 

SUPPORTED UY l.’ S Dept of Commerce • NO A A. 

2.0004, STUDIES Ol URBAN EFFECTS ON RAINIAII. 
AND SEVERE WEATHER 

.S./t. CV/dNCjiVON, Univ. of Illinois. Slate W-.iter Survey Divi¬ 
sion. Orluwu. Illinois hl802 

Project MF.IROMHX is a 5-vear coordinated group clToit now 
going into its third year which is studying the urban wcnthei 
modification in the St. Louis area. I he goal is to isolate and 
develop quantitative relationships for the piocesses whetchy 
urhan and industrial areas affect their regional climate. It is 
anticipated that many results of this project will he in a form 
that makes them transferable to other regions, although some 
future tests of this transferability will no doubt be necessary. 
More specifically, the results should point the way toward the 
development of future environmental consequences of alter¬ 
native urban and oilier land use patterns. I he results of 
METROMEX, when extended to larger areas, will have ap¬ 
plication io drought alleviation, siting of large wind power 
and solar energy devices, planned purposeful climatic modifi¬ 
cation, and possibly to severe storm alleviation. 

This particular research will use radar and ground network dam 
to delineate the iirhan-produeed alterations in precipitation 
frequency and quantity and in severe local storms. 
SUPPORTED BY U.S. Natl. Science Foundation 

2.0005, JOINT FEDERAL-STATE CUMULUS SEEDING 
PROGRAM FOR MITIGATION OF 1071 SOUTH 
FLORIDA DROUGHT 

J. SIMPSON , U S. Dept of Commerce, Natl Oceanic & At¬ 
mos. Admin., Rockville. Maryland 20852 
Abstract: A serious drought in the spring of I<>71 occurred in 
South Florida Two of tbc NOAA Research Flight Facility 


and also the upshe.n lower* *»• each pievnmsly seeded u ,n\ 
plex 

Pub UI72. Hp . MIS No (<)MMl<in5n Repitnl 

SUPPORTED BY US Dept of l omnierc<• NOAA 

2.01)00, OKI AllOMA DROIT.II I REI II I < B'lllA IIONAI. 
PROGRAM (ODROlU 

J l. SVIHI.RI.-INn. Wenlliei Sen-lives Im ni|>oiatciI. ,Yi.ih;„,|_ 
Oklahoma 7.11)0 

Abstract: Cloud seeding was roiulinTcd in dmnglit-siiiekcr 
areas of Oklahoma dming the two nioiilli period beginning 
[5 August l‘T/1 to inigmeiil precipitation Over 175 Unuh 
were seeded with about -l.'.tHK) p.nni »>t silver 
released pytolecbiiu ally by uircmll nt cloud base Not mere 
thun lluee nhciall weic used lot tin- stlvei iodide seedjrj; 
Ihe analysis ol digitized uulm data lias indiiuted tlui tin 
seeding related iniuliill aiiioiinl on II of the I*) heeding days 
wits about Sll.tMK) ,«k leet or U» billion gallons 

Pah. Dec 71 4 7p , N I IS No PH .*(>/ O-H I'C SltidMI 
>0 ‘>5. 

SUPPORT l-D BY US Dept of Interioi Hu Ue< l.nnatiun 

2.0(11)7, HYDROl.OtiK ’ SYSlEMS MODIT IN(i AM) 
SIMULATION 

O ARON. Penn Stab- University. In-d lb"' land A Wtr 
Rcmmii., thuv’i.uis 1‘iiik. I\ imwlviimn U»Hl).* 

I lie objective of this puqevt is to »diiml.\lv -.eUr U-rl IvydroUrgiv 
ptoecsses which me known to i.uise d.uimp.is to luml. u'get.r 
lion and sliuvlmes. Ini the purpose ot developing pi.utic.d 
solutions mid measines lo .iIlc-\these damages In Ihe 
liiicfioul ol III*- Itydiolojitc poueuses .lie timid', mul ilii)iiglil‘ 
MiKheinnlii al models ale being developed to simulate Mann 
lunnll. inul applied to mhnn me.is whi.li have erpenviiuil 
Hood problems in Ihe past In eollali.uidn«n wiili slmlenls .util 
mmiicipul engineeis as well as pl.iniu-i••. dcvirei m mclhm's 
aie being devised to leihire "i delay Ihe stonn imiofi .iiid-.'l 
iiluense Itow rallied by existing slium m-wi-is A deu-lu|n>l 
drought prediction model will be applied In various dmuglil 
How rln tn bn tin thee eon In illation and < .dibi alioii 

SUPPORT ED RY Peim»ylv.inla State UmwiMls 

MA/AKI) RIUWOllON 

2.0008, PROJECT ARID DROP, A SUMMARY RiTOIll 
OF Cl .Ol ID SEEDING ACtlVUlES IN ARIZONA AS 
CONDUCTED BY A I MOSPI |I-.R|( S INCORI'DRAM D 
lAimUl.V) 

7.7 IWNDI-.RSON, Atltiosplivt ics [iimrpor.ilcd. hrsnv. 
(utfomia 

Abstract: Project Arid Diop rvns organized mid directed Uy tfc 
Horciiti of Reclaimilinn to alleviate arid conditions “w’ 1 
luoarl areas of T exas, Aii/tum mul Uklahuuui Hie pmlinnuf 
the project outlined in this tcpoii in a summary »>f At¬ 
mospherics Incuipoinled in aerial application of Mhct llU,llll ‘ 
to convective ciiiiiuIiih developments Am itnplislicd during 
the period inly K> tlinniKh August 12, l*ni. these clw.ul 
seeding cfioilH were coordinated with the flight mid radar ;it ‘ 
tivlticH of Meteorology Research based ill 1 Ingslafl. pin'''’4 
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Mil. gluum) | I i'll I .1 MMMi “*M| till v.^115. Will It MIC 

remaining cells produced only virga or no precipitation. 
Further observations indicated proper treatment of cumulus 
clouds initialed precipitation, and enhanced the total rainfall 
from clouds where precipitation was already in progress. 

Pub. Oct 71 igp , NTIS No. PD-204 604: PC S3.00 MF SO.95. 

SUPPORTED 13V U S Dept of Interior • IJu. Reclamation 

2.0009, HYGROSCOPIC SEEDING IN OKLAHOMA ■ 
VOLUME I 

P.Ji. MaCCRI'ADY, Flight lest Research Inc . Lon# Reach. 
Califonifii 

Abstract. In July 1971, because of apparent drought in 
southwest Oklahoma, a rainfall augmentation program was 
organized under the direction of the Division of Atmospheric 
Water Resources Management of flic Bureau of Reclamation 
with funding provided by the Federal Office of Emergency 
Preparedness 'I he hygroscopic seeding project part of the 
overall program is discussed. Seeding flights were accom¬ 
plished on IU days during the period from mid-August to 
early October, with a record wet September for Oklahoma 
There is no way to make a valid evaluation of the success of 
this operational program. The program is described and 
many of the concepts and factors behind hygroscopic .seeding 
arc examined. 

Pub. Oct 71; 45p., NTIS No. |»0-2(J5 3*1: PC $300 MF $0.95. 

SUPPORTED BY (J.S. Dept of Interior • Hu. Reclamation 

2.0010. FLORIDA CUMULUS SLIDING EXPERIMENT 
FOR DRGUGMT MITIGATION. APRIL MAY 1971 

ll'.L I VOODLEY, US. Dept of Commerce. Environ Research 
l.al’oralnries. ffouhlcr. Colorado XIJ302 

Abstract: As a result of the drought in south Florida in the 
spring of 1971. The Experimental Meteorology Laboratory 
(EMI.) undertook a dynamic cumulus seeding program in 
two large! areas, one to the north ami the other to the south 
of t.sike Okeechobee. In the hi-day operational period from 
I April • 31 May. flights were conducted on 16 days, with 
actual seeding on 14 days. Real lime runs of the EMI. one- 
dimensional cumulus mode) on the 1200 GMT Miami 
radiosonde eliminated 38 days as unscedahlc; seven addi¬ 
tional seed days might have been obtained had a hack-up 
seeder aircraft been available. Altogether. 2066 50-gm Agl 
flares were dropped into J 96 clouds or dnud complexes. Al¬ 
together, seeded clouds produced about IKO.O(K) acre-feet of 
rain. Conservative estimates ascribe about I ()(),()()() acre-feet 
to seeding, leading to a hcncftt-to-cost ratio for the program 
exceeding thirty-tnone. 

Puh. Nov 71: 166 p., NTIS No. COM-72- 1 0149: PC $3.00 MF 
$0.95. 

SUPPORTED BY U S. Dept, of Commerce - N.O.A.A 

2.0011, DROUGHT CLIMATOLOGY OF ILLINOIS 

/•‘..•I. HUFF. State Water Survey, Chicago, Illinois 60601 

Abstract: Analyses of the frequency distribution of droughts for 
periods of 3 to 60 months indicate that the relative severity is 
greatest in the southeastern, extreme southern and 
southwestern regions of the stale Severe droughts having du¬ 
rations exceeding 24 months are infrequent in Illinois. In 
general, the regions of greatest drought severity are elon- 


■n me ivuo-aa snicry period occurred in me iu.mjs. a major 
drought-free period extended from 1943 through 1951. For 
droughts of 3, 6. 12, and 24 months, there is a 50 percent 
probability that {mother drought of the same duration will 
occur somewhere in Illinois within about 30 months after a 
similar drought has terminated. 

Pill) 1963: 74p . NTIS No PB-220 41 3/9: PC $5 75 MF $0 95 
SUPPORIKO BY Illinois State Government • Springfield 

2.0012, POTENTIAL OF PRECIPITATION MODIMCA- 
HON IN MODERATE TO SEVERE DROUGHTS 
) A HUFF, Stale Water Survey, Urbu/ni, Illinois 61,SOI 
Abstract: An investigation was made of the potential of 
precipitation modification in moderate to severe droughts in 
Illinois to alleviate water shortages in such critical periods. 
The stud)’ involved time and space analyses of the natural 
precipitation distribution and consisted of two phases I he 
first involved analyses of monthly precipitation characteristics 
in major 12-month and 24-month droughts in the 50-year 
period, 1906-55. I he second phase was concerned wirh a 
detailed study of storm characteristics in the 1953-54 
drought, one of the worst on record in Illinois. Results in¬ 
dicated that conditions occasionally pievail m some moderate 
to severe droughts during which successful cloud seeding 
might provide tcmporaiy lelief over portions of {in extensive 
drought region, especially with respect to piovitling agricul¬ 
tural relief. Potential for increasing municipal water supplies 
in the more severe drought conditions appear doubtful. 

Pub. May 73: 32p.. NILS No. Pll-228 817/3; PC $4 75 MF 
$1.45. 

SUPPORTED BY U S Dept of Interior - lln Reclamation 
2.0QI3, DROUGHI IN KANSAS 

MJ. HROWN, Kansas Stale University. Agricultural Experi¬ 
ment Sla.. Klanhattiai, Kansas 66502 
Abstract: The duration and intensity of ineieorologie.il 
droughts, as determined by the Palmer Drought Index (PDI), 
tire reported for the nine crop districts of Kansas for 1931 
tlnough 1968. Results of the analysis can lie used to deter¬ 
mine dry and wet ()eriod expectancies, laud use capabilities, 
and drought disaster areas. Summaries of overall moisture 
conditions are presented for each district for each month in 
the time period covered. Month to month variables and 
months of drought are indexed and tabulated. The beginning 
tuul ending dates, the maximum severity, and the number of 
months of drought are listed for each period. The percentage 
frequency of the various classes of drought (established by 
the PDI) arc indicated for each climatological division These 
climatological divisions correspond directly to the nine crop 
districts. 

Pub. Mar. 71: 14p , NTIS No. COM-72-1 1021: PC S3 00 MF' 
$0.95. 

SUPPORTED BY U S. Dept. ofCommerce - N.O.A.A. 

2.0014, BEACHES AND GROUND WATER OF CAPE SA¬ 
BLE, FLORIDA, DURING EXTREME DROUGH T 
R.J. RUSSLl.L , Louisiana State Univ. Systems. Coastal Studies 
Institute. Raton Rouge, Louisiana 70K03 
Abstract: In October 1969 beaches and water tables were in¬ 
vestigated after 5 months of adequate rainfall in (he Cape 
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(1969) nr \.irmus liic.il storms Slahs of the eroded ncacn 
rock were tossed up on the beaches, ami if sufTieiently indii- 
rated became incorporated into the deposits No evidence of 
subsequent cementation was observed On Fast and 
Northwest capes the ground water had been replaced by 
stagnant seawater. On Middle Cape the water table was 
lowered, hut a salinity gradient and some potable ground 
water were present in 1971. The Capo Sable region is iso¬ 
lated from mainland surface runoff by extensive areas of 
lakes and waterways with seaw-.iter salinities, and from sub¬ 
surface flow of ground water hy a thick section ot compact 
marl and compressed peal Accumulation of ground water 
depends on local rainfall, and its volume varies with size and 
permeability of catchment areas The conclusions of this 
study are applicable to many other coastal areas and may be 
useful in assessing iheir population and survival potentialities 

Pub aug. 71 27p.. NTIS No. AD-731 381. PC S3.U0 MF 
$0 95 

SUPPORT LD HY U S. Dept of Defense • Navy 

2.n»l5. SEVERITY AND FREQUENCY OK DROUGHT IN 
MISSISSIPPI 

JC MCWH<)RTLR, Mississippi St University, School of 
Agriculture. Stole College, Mns/sitppt 39762 

This project will develop a monthly water balance for six geo¬ 
graphic and soil areas in Mississippi for the period 1943- 
1972. Moisture excesses and deficiencies will be determined; 
and then, the heginning and ending of drought periods will 
he observed These periods will be classified according to 
degree of severity in order to secure the frequency of occur¬ 
rence of a given drought. 

Weather stations which are representative of cadi study area 
will he selected. Monthly temperature and precipitation 
values for each area will be determined from climatological 
records and values will be calculated for each area which 
represent the available water capacity in the root zone Com¬ 
puter programs will be developed which use the above data 
to seek the severity and frequency of drought in Mississippi. 

SUPPORTED HY U.S. Dept of Interior • 0 Wtr. Res Rch 

2.0016. NEBRASKA DROUGHTS • A STUDY OF THEIR 
PAST CHRONOLOGICAL AND SPATIAL EXTENT WITH 
IMPLICATIONS FOR THE FUTURE 

A/ 1‘ LAWSON, Univ. of Nebraska. School of Arts, Lincoln. 
Nebraska 68508 

Abstract: The purpose of the report is to measure the spatial 
and temporal dimensions of drought occurrence in Nebraska. 
Such interpretations were facilitated by the computer genera¬ 
tion of 468 maps showing monthly values of drought in 
Nebraska, from 1931 through 1969. While it was found that 
the frequency of consecutive drought is least in Hie central 
portion of the state, the intensity of drought is greatest in this 
region Maps of correspondence which relate the areal cor¬ 
relation between rural population density and precipitation 
also indicate high positive relationships for central Nebraska. 
Interpretation of tree ring growth values using moving t-lest 
plots did not demonstrate the cyclical recurrence of drought. 

A short review was conducted as to the economic and cli¬ 
matic impact of irrigation on future droughts in Nebraska. 

Pub Ju! 71: 150p, NT IS No. PB-214 093/7: PC $300 ME 
$0.95 


Objective: irovnic a cuiMpieiiciisive analysis or icsiuirco uw :r 
the Central Lahonlan ILisitt under present and projected cm- 
ditions by relating economic data ami interpretations hyi. 
physical data so that planning and development of icmiiii m -i 
may proceed on a moie sound basis. Specific goj|s .u e 
Identification and description of present ecoinunic iivliviu u. 
the basin and its lelation to land and water resources, i-v.ui. 
ale the economic impact of factors such .is improved agnail- 
tural technology, expansion of matkels, ami 
resources from agriculture to other uses, evaluate ih; 
economic consequence of drought and flooding, identify mj 
evaluate changes in limd and vvalei Use patterns needed In 
more efficient use of resources and identify development- u, 
meet projected needs, and identify and appraise in.ui 
problems in the attainment of desirable patterns of uv 
management, and development of limd untl water ri-snmco 

Approach: Identify picscnt level of resource use. iesuiu u 
development, and economic activity. Make population p ( „ 
jeetions and project needs for output from icsnuiu- uv 
Identify means of meeting future needs thiongli lesmiiu-u-c 
and development. Evaluate the economic consequence of :i| 
ternative resource use and development decisions An.il)ti..•! 
techniques used include linear programming, Hudgcim, 1 . 
amortization, ami standard stalj.sficnJ analysis «>/'data 

Progress: Subhasin analysis was discontinued Ihisin-ividi- ,u::.l>- 
sis is now underway. Work plan and analytical models luu- 
iiecn formulated Additional data collection is underway. 

SUPPORT ED HY Nevada Stale Government • C.iimmi City 

2.0018, IIIM l)K THRMINAI ION OF |||| |RI(>1 IN(V 
OF DROUGHT IT.OWS Ol VARYING Dl dkFI S til 
SEVERITY AND DURATION NEW JERSEY 

L <1 MU.IJ-R. U S Dept, of the Interior, (ieologic.il Suim. 
Ircnton, New Jersey 1)8607 


Information on the frequency of dionghl Hows of i.nyinc 
degrees ot severity and duration is needed lm tlie propr 
analysis of water supply problems, mlministialu.il of the No. 
Jersey diversion law, studies of dilution ,,f wastes, slinks..! 
effect of droughts on estuarine walei qu.d/iy. arid studies “I 
adequacy of qnmifity of watei for cooling pmposcs .uu! 
generation of power. 


To evaluate and publish the frequency of dr ought Hows .,f v.ny 
mg degrees of severity ami duration at all gaging stations i-.n 
seriously affected by regulation or diversion lo suggest luu. 
these low-How frequencies might he used lo csimiutc l.m 
■low Irgines III ungaged sites. 

Gaging station data through the 1967 water year have hci-n 
processed by a digital computer to obtain statistics of lm. 
low. | he severity of drought periods h„v c been evaluated 
both in time and geographically. Data collected ut i»arti.il 
record stations have also been utilized in the analysis 

Determined 7-dny low-flmv discharges for 2-year rectr.ter.ee in¬ 
tervals for about 15 low-How partial-recoul s.alions for wind, 
relationships with nearby eonlimioiis-record gugiiq* Matron 
have recently been defined. Plotted these values on woD 




SUPPORTED HY U S Dept of Interior - CieulogienI Sum-, 
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I M. t 7|J., li i IO H VI. i U'iWH I v. V. *>'*•> ' . * 

RTKD RY U S. Dept of Interior • Uu. Reclamation 

HYGROSCOPIC SKEDING IN OKLAHOMA 
JMR I 

ACCRRADY, Righl l est Research Inc., I.oiik llt'<uli. 
■niiti 

t: In July 1971. because of apparent drought in 
west Oklahoma, a rainfall augmentation program was 
izod under the direction of the division of Atmospheric 
' Resources Management of the Bureau of Reclamation 
funding provided by the Eedernl Office of Emergency 
redness. The hygroscopic seeding project p;it( of (lie 
I program is discussed. Seeding flights were acenm- 
d on 10 days during the period from mid-August to 
October, with a record wd September for Oklahoma 
is no way to make a valid evaluation of the success of 
iperutional program. The program is described aiul 
of the concepts and factors behind hygroscopic seeding 
amined 

t. 71: 45p., NTIS No. PlJ-205 361: PC $3.00 ME $0.95. 
Cl ED BY U S Dept, of Interior - Itu. Rcclaimitioti 

FLORIDA CUMULUS SEEDING EXPERIMENT 
DKOUGH I MITIGATION, APRIL-MAY 1971 
DO/)/./. )', U S Dept of Commerce, Enviuni Research 
atorics, Ronltlrr, Colorado X0302 

.. As a result of the drought in south Florida in the 
of 197], The Experimental Meteorology Laboratory 
) undertook a dynamic cumulus seeding program in 
rget areas, one to the north and the othet to the south 
e Okeechobee. In the 61 day operational period from 
il - 31 May. flights were conducted on 16 days, with 
seeding on M days. Real time runs of the EML onu- 
siunal cumulus model on the 1200 GMT Miami 
omlc eliminated 38 days as uttseedahlc; seven addi- 
seed days might have been obtained had n hack-up 
‘ aircraft been available. Altogether, 2066 SO-gm Agl 
were dropped into 196 clouds or cloud complexes. Al- 
ur, seeded clouds produced about IK0,O(K> acre-feet of 
?onservnlivc estimates ascribe about 100,000 acre-feet 
ding, leading to a hencfit-to-cost ratio for the program 
ling thirty-to-ono. 

v. 71: 166 p„ NTIS No. COM-72-J01 49: PC $3.00 ME 

LIED 13Y U S. Dept, of Commerce • N.O.A.A. 

DROUGHT CLIMATOLOGY OE ILLINOIS 
/•/', State Water Survey, Chicago. Illinois 60601 
: Analyses of the frequency distribution of droughts for 
s of 3 to 60 months indicate that the relative severity is 
st in the southeastern, extreme southern and 
• cstcrn regions of the slate. Severe droughts having du- 
? exceeding 24 months are infrequent in Illinois. In 
il. the regions of greatest drought severity tire cion- 


. nas terminated. 

Pub lot,) 74 p N | )S N ) p U . 22 () 413/9 PC' $5 75 ME $0 95 
SI I I OR III) |jy Illinois State Government • Springfield 
2-OCU2, P< > I I'NTIAI OF PRECIPITATION MODIFICA- 

mon in moderate io severe DROuams 

/ I lll'l I , Slate Water .Survey. I'rb/oui, Illinois 61 HO) 
Abstiact: An investigation was made of the potential of 
ptccipitalion modification in moderate to severe droughts in 
Illinois ht alleviate water shot (ages in such critical periods. 

I he study involved lime and space analyses of the natural 
piecipitation distribution ami consisted of two phases The 
first itiudvcd analyses of monthly precipitation characteristics 
ill majoi I.Lnmnlh and 24-month droughts in the 50-year 
period. I blit,. 55 | |,c second ]>h asc was concerned with a 

detailed study of storm characteristics in the 1953-54 
drought, one o| the woist on reeoul m Illinois. Results in¬ 
dicated that conditions occasionally prevail in some moderate 
to seven - dionghts during which successful cloud seeding 
might piovidc teinporaiy iclief over portions of an extensive 
drought ii-gnin, especially with respect to providing agiicul- 
turul relict Potential I’m im. leasing municipal water supplies 
in the more seven- dioiight conditions appear doubtful. 

Pub May 7.1. Up. NJJS No PJL22H XJ7/3 PC* $4.75 ME 
$1.45. 

SI)PP()R I El) HY U S Dept ot luleiioi • Ihi lleclam.ilion 
2.00U, DROUtill I IN KANSAS 

A /.J HltOiVN, Kansas Stale l ■uivcisily. Agiiculimal Experi- 
mciit .Shi.. Miinlniiuiii, A’.im>o ii<i502 
Abstract: I he dinutioii and intensity of mvtcoiological 

droughts, as determined by tlu- Palinct I)iought Index (PDI). 
me rcpoitcd lor the nine nop distiiets of Kansas lor 1931 
through I96K Results ol the analysis can be used to deter¬ 
mine thy atul wet peiloj expectancies, land use capabilities, 
und drought disnslci aicas Smmmuies of overall moisture 
conditions are picsentcd foi each distiiel lot each nionlll in 
the lime period covered Month to month variables and 
months of drought are indexed and tabulated I lie beginning 
mul ending dates, the muxintum severity, and the number of 
months of (Iroiighl arc listed for each period. I he percentage 
frequency or the various classes of dimighl (established by 
the PDI) arc indicated for each climatologiciil division. Hiesc 
ciitnalological divisions - correspond directly to the nine crop 
districts. 

Pub. Mar. 71: Mp.. NI IS No. COM-72-1 1021: PC $3.00 MF 
SO.95. 

SUPPORTED IJ Y US Dept ofCommerce • N.O.A.A. 

2.0014, IJLACTff.S AND GROUND WA’IER Ot- CAPE SA¬ 
BLE, FLORIDA. Dl/RlNCi EX’IRHME DROUGHT 
RJ. //I/.S.S7.7.L, l.otiisinnn State Univ. Systems, Coastal Studies 
Institute, Union linnet', Ijmisitina 70803 
Abstract: In Oetoher i960 benches mul water wblcs were in¬ 
vestigated after 5 months of adequate rainfall in the Cape 


S-»Wti complex In Apr.) 1971 a similar study was niwtle after 
S months of extreme drought m the Nonda Everglades, when 
ttl ,er tables were lowered and flattened enough to pernu 
widespread saltwater intrusion. Much of the beach rock and 
cemented water-table rock under the beaches had been 
eroded by high-energy waves, probably of Hurricane I aune 
(W6<>) or various local storms. Slahs of the eroded beach 
rock were tossed up on the beaches, and if sufficiently indu¬ 
rated became incorporated into the deposits No evidence o 
subsequent cementation was observed. On Past and 
Northwest capes the ground water had been replaced by 
stagnant seawater On Middle Cape the water table was 
lowered, hut a salinity gradient and some potable ground 
water were present m 1971. The Cape Sable region is iso¬ 
lated from mainland surface runoff by extensive areas of 
lakes and waterways with seawater salinities, and from sub¬ 
surface flow of ground water by a thick section of compact 
marl and compressed peat. Accumulation of ground water 
depends on local rainfall, and its volume varies with size and 
permeability of catchment areas. The conclusions of this 
study are applicable to many other coastal areas and may be 
useful in assessing their population and survival potentialities. 

Pub. aug 71 2?p.. NT1S No AO-731 3KI: PC S3.00 Mb 
SO.95 

SUPPORTED BY U S Dept of Defense - Navy 


2.0015, SEVERITY AND FREQUENCY OF DROUGHT IN 
MISSISSIPPI 

JC MCWHORTER, Mississippi Si. Umveisity, School of 
Agriculture, State College. Mnsinippi 39762 

This project will develop a monthly water balance for six geo¬ 
graphic ami soil areas in Mississippi for Hie period 1943- 
1972. Moisture excesses and deficiencies will he determined; 
and then, the beginning and ending of drought periods w ill 
he observed These periods will be classified according to 
degree o( severity in order to secure the frequency of occur¬ 
rence of a given drought 

Weather stations which are representative of each study area 
will he selected. Monthly temperature and precipitation 
values for each area will be determined from climatological 
records and values will he calculated for each area which 
represent the available water capacity in the root zone. Com¬ 
puter programs will he developed which use the above data 
to seek the severity and frequency of drought in Mississippi. 

SUPPORTED BY U S Dept of Interior • O VYtr Res. Rcb. 


2.0016, NEBRASKA DROUGHTS • A STUDY OF TUI-Ill 
PAST CHRONOLOGICAL AND SPATIAL EXTENT WITH 
IMPLICATIONS FOR THE FUTURE 

MR LAWSON, Univ. of Nebraska. School of Arts, Lincoln, 
Nebraska 6850K 

Abstract. The purpose of the report is to measure the spatial 
and temporal dimensions of drought occurrence in Nebraska 
Such interpretations were facilitated by the computer genera¬ 
tion of 46K maps showing monthly values of drought in 
Nebraska, from 1931 through 1969. While it was found that 
the frequency of consecutive drought is least in the central 
portion of the slate, the intensity of drought is greatest in this 
region. Maps of correspondence which relate the areal cor¬ 
relation between rural population density and precipitation 
also indicate high positive relationships for central Nebraska. 
Interpretation of tree ring growth values using moving t-test 
plots did not demonstrate the cyclical recurrence of drought. 
A short review was conducted as to the economic and di- 


SUPPORTED IJY U S. Dept *'f 

2.0017, ECONOMIC EVAl.U 
DEVEI-OPMENl OF WA I I K 
IIC J HTI-I-- Unis', ot Nevada. 

Reno. Neoiuhi K0507 (NHV002d 
Objective: Provide a conipieliensi 
the Central l.ahontun Basin nml 
ditions by relating economic t 
physical data so that planning . 
may proceed on n mote m*ui 
Identification and description »>l 
the basin and its iclalion to lati 
ate the economic impact of liu l 
Uiral technology, expansion 
resources liom ugiiciilturc l» 
economic consequence ofdioiij 
evaluate changes in land mid v 
more efficient use of rcsouices 
meet projected needs, mid i 
problems in the attainment . 
management, and development 
Approach: Identify pic.senl leve 
development, and economic at 
jections and project needs hi 
Identify means of meeting futm 
and development. E.vnluale the 
tentative rexmnee use and devt. 
techniques used include line 
amorti/iition. anil standard sluti 
Progress. Subhasin analysis was di 
sis is now- nuclei way Woik phi 
been formulated Additional dal 
SUPPORTED BY Nevada-State 

2.0018, THE l>E I EUMINATK 
OF OROUGIII ll.OWS OF 
SEVERITY AND DURA'I U)N 
ICC. MILLER. U S Dept o( tin 
Trenton, New Jci\ey 08(>07 
Information on the trcipu-ney ■ 
degrees of seveilty mid diuoli 
analysis of water supply prohici 
Jersey diversion law. Mudies ot 
effect of droughts on eslimrine 
adequacy of quantity of wan 
generation of power. 

To evaluate and publish (he liequ 
ing degiocs of severity ami dm. 
seriously affected by icgtihilion 
these low-flow frequencies mi 
flow figures at uiigugvd sites. 
Gaging station data through the 
processed by a digital coiupul 
flow. The severity of duuighl 
both in lime mid gcoginpliica 
record stations have also been i 
Determined 7-dtty low-flow disck 
ten-ids for nbmit 15 low-flow p; 
relationships with nearby coni 
have recently been defined. I 
map. 

Prepare low-flow frequency data 


o mnAhTfi' 


major nisASii-:u iyphs 

H I INdRAM. t'mv. oC North Carolina. School of Alls, Cfutpd 
Hill. Xoiih Cinolinii 275 1-1 

Ti objectives of Hus project me: ( M lo dctciniim.- the changes 
„ U I a,c taking place- in the bottom mpng. nphy uml 
slio.chtics of selected study mens typical nl (tie toiul sound- 
cstua.y environment of the Noilh Cutolinu coast, hut espe¬ 
cially Pamlico Sound, I 2) to study the em.sion.d amt deposi- 
limiul piocesse.s responsible for these changes. and (3) In 
predict future changes. 

How information will he applied: Info.n.al.o.i pained in this 
program will he used by Slate and l edeml agencies In pie 
diet the elfeels on erosion and deposition nl (1) slmiiis; (2) 
changes in rivci icgimc limn Hoods, dioughls. dams; ( ') soil 
conservation piaetiees, (<l) opening, and closing ol inlets. < 5) 
dredging activities, (6) consliuclion ol shmeline tacilrlies. 
(7) shoreline and hnlloin mining- 
Accomplishments dining the past twelve months, old and new 
aerial plmlogiaphs of the study ate as have been obtained and 
arc being, studied Detailed hilhomelei liacings me being 
iiiaile I In* heavy mineral content ol I/' samples Inis been 
used to estimate the sonice of (he sumk being deposited in 
ll,c sounds ami eslmnies. llir day mmeiul content of K(i 

samples lias been used to ..He the sonice of the days 

being deposited in 'tie sounds and cMnutivs Hus voics .uc 
being taken in the study mens 
SlU'POR !'!■•!) HY US I Upl of ('ominetce N (> A A 

2.0(120, tmniu.M I AND WI I SPI IIS IN NUIMII 
DAKO'I A 

/A/ HAM HU /, Noilh Dakota Stale Dmceisiiy, Agiiuiltmnl 
lApeiinieut Sla , /n/.cm Ninth fhikoiu SHIOt (NI)lMMn) 
Objective: Develop a model fm deletmining tin- occurrence 
.uul pioh.ihililies o| ilioughl ami wet spells m a Miblumml di 
male. Apply the model to the soil suivrv and climatic data 
(turn seveial snuiniis m the stale. 

Approach: Ail improved moistiue ac> oiinling. pioredme to 
(Ictcrniine the neeuireucc, seveiily. iind sj'.ice disiilluitioii ol 
drought and wet spells will he developed An uppiopiiiilc 
probability disli ilnitron lunclioii will he used to .ompnle 
probabilities nl uci mlence, stint and end dales, and seveti 
lies ol diought •tint wet spells using a dense «IlmntolopH at 
network in North Dakota. I lie basic model ol W ( Palmei 
for calculating the water balance will lv , omuiR'icd .mil 
fnrllier telinciiicnls with iesprit to Hie imiiihri ol soil l.iycis 
will, differing, physical piopeilics. ile|)ihs ol soil t'lohle and 
winter nioistim- balance pmvrduic*. will be made 
l’rngiess: I illy-live elimalic stations Irom Noilh Dakota have 
I,ecu selected lot evaluation ol diought and wet spell pniods 
across the slate Moisture balmiee .tei oiiiilrng models, based 
mainly on the Palmei Drought Index, have been developed to 
include the following nnulitiiudioiis weekly aceoimllng ol 
water balance, available soil water stoiagc rimy be in vaiying 
aurubers of soil layers according to soil type .uul looting 
characteristics ol crops jtiown, satiable water withdrawn] Inc 
tors are calculated to adjust the rate ol wain loss lioin each 
layer as affected by the w-.itei holding capacity o| the layer 
and the annum! of moisture present in it dining the penoil m 
question, and necouminp, of «inlet pu-v qnl.ilnm m the cumu 
lulivc moisture aeeoinitin pmceilute (he niodified moisture 


2.0023, 

Abstr,._i. Ibe authors review uml suggest possible changes in 
ledeml writer icsourees policies and programs for reduction 
ol losses front floods, drought, anil hurricanes federal flood 
coniiol policy is icvicwed, lending up to the analysis of alter¬ 
natives contained in the 1966 report of a tusk force on 
l-'cdet.il Hood control policy which is leading to changes in 
federal policy. Response to the drought of the mid-1960‘s in 
Massachusetts is analy/cd Arguments me presented against 
single solutions, and emphasis is placed on the need tor 
research on alternatives. 

Pub. Dee. 71: I27p, NI IS No. PH-21! 922: PC $5-15 Mb 
$0.95. 

SUPPOR I l-.l> HY U S Dept. ofCommeiee • N O.A.A 

2.0022, DI VI-il.OPMliN I Of RAiNPAi.l. DI-TICH-Nt Y 
INDI-.X H)R PUP.R IO RICO 

M. f/-/.. Univ. of Puerto Rico, Agiicultural Kxpuritneiit 
Sia . A/uvugrnw htnto Rico 0092K 1PR()I)I69) 

Objective Characterize rninfnll oceurrenec and recogni/e 
diought incidence in the agricultural regions of Puerto Rico 
by developing a suitable rainfall deficiency index. 

Approach lire agricultural regions of Puerto Rico, defined on 
the basis of similar lainfall occurrence and temperature 
innp.c. will be evaluated by tlicii rainfall characteristics and 
agiicultui.il diought incidence 

I’logii-ss. I wo ci|u.ilinns were developed to characterize rainfall 
distribution and rainfall deficiency, while involving diflcrcnl 
laiulall parameters to yield calculated yearly values which 
suggest the existence of Cyclic trends over a ID- to 1 l-year 
span (In yeais ending in either 6 or 7. the diicr purl of the 
year becomes particularly dry while the rainfall distribution 
along, these years is highly uneven iclalive to oilier years, 
llutli conditions arc reflected by Hie high values of the Rain- 
lull Disiiiliution Coefficient (RI)C’) imd the correspondingly 
low values of tin- Rainfall Deficiency Index (ROD Converse¬ 
ly. on yeais ending in either I or 2, the drier part of the year 
is least particularly dry while the tainfall distribution is 
generally then the most uniform. It may be observed that 
both ciicurnstnnccs occur about half-way between each other 
along, the 111- to 11-year span. I his situation is heller defined 
lor Capons than I'm l ajanlo. At the former location Hie 
RDC. which should npptonch H 5D from above as an op¬ 
timum vulue. shows mean values of 2 1)6 and 0.X7 lor the 
yeais of wotse and belter distributed rainfall, respectively. 
Die RDl, which should approach 5.0H from below as an op¬ 
timum value, shows mean values of -0.3 I ami 2.77 for Hie 
years u! most and least deficient rainfall, respectively. In all 
eases the standard deviation of RDC and RDl is significantly 
lower when calculated tor years ending in 6 or 7. or in l nr 
2, than when calculated for all the ycurs. A muiuiseripi on 
two proposed ramfull-ehaiacicrislrc indices was submitted for 
publication. 

SUPPOR I M> HY ll.S Dept of Agriculture - C.S R.S. 

2.(1023, DRODlll I'ROHAIIll.I I'lliS IN TliNNRSSP.K 
II'/. {‘ARKS. Univ. of Tennessee, School of Agriculture. Knox- 
\ ilfc, Ichhcwcc 37916 

Climatological data liom selected stations fluit will give good 
. .. .ii. ,...„ . *,it: •«.- • f he St- e w le CO lectcd 


2.0024, 


MAJOR DISASTER TYPES 


2.0024, M [• T tOROLCXi 1C A L DROUGHT IN TENNESSEE 
J f I’AfKMNORA.S. US Dept <if Commerce, Nad Weather 
Service, Nashville. Tennessee 

Abstract. A 39 year climatology is presented to delineate oc¬ 
currences of meteorological drought (ahnormally dry 
weather) in various sections of the State. Occurrences of 
nietcorologic.il drought were ohi.iined from a method 
developed previously (Palmer and Havens, 1958). Results are 
exhibited graphically for each of the four Climatological 
Divisions in ihe Stale The data .show: (I) the Pastern Divi¬ 
sion probably lias a real seasonal difference in the frequency 
of serious drought, precipitation being less reliahle in winter 
than in summer; (2) of the four divisions, serious drought 
I index less than - 3 0) occurred least frequently in ihe Cum¬ 
berland Plateau and most frequently in the Middle Divison; 
(3) drought periods which lasted a year or more were most 
frequent in the Western Division and least frequent in the 
Pastern Division. 

Pub. 1972 9p.. NTIS No. COM-73-10439: Reprint. 
SUPPORTED BY U S Dept of Commerce - N.O A A. 

3. EARTHQUAKES 

INDIVIDUAL ASSISTANCE 

3.0001, EARTHQUAKES AND INSURANCE 
UNKNOWN. Calif Inst of Technology, Center for Res Prev 
Disaster, Rusuclenu. Californio 9J109 

Abstract The annual conference of the Earthquake Research 
Affiliates, was held in 1973 on the campus of the California 
Institute of Technology Some of the papers presented at the 
conference dealt with earthquake hazards and insurance, and 
it was decided to publish them. Papers dealing with the 1906 
San Francisco earthquake and the 197 1 San Fernando 
earthquake which were discussed are also included. 

Pub. I ul 73. I6’p„ NTIS NO. PfJ-223 (133/2: PC $10 25 ME 
$1.45. 

SUPPORTED BY California Inst of Technology • Pasadena 

3.0002, STUDIES IN SEISMICITY AND EARTHQUAKE 
DAMAGE STATISTICS, APPENDIX A 

A P STEINHRVCGL. U S Dept, of Commerce. Natl Ocean 
Survey, Rockville, Maryland 20852 

Abstract: I he report discusses engineering, insurance and the 
influence of deduclables on the amount of loss with respect 
to earthquake damage to wood frame dwellings. 

Puh. 1969: |48p.. NTIS No. COM-71-00053: PC $3 00 ME 
$0.95. 

SUPPOR TEd BY U S. Dept of Commerce - N O.A A. 

PUBLIC ASSISTANCE 

3.0003, LITERATURE SURVEY-SEISMIC EFFECTS ON 
HIGHWAY BRIDGES 

T. UVASAKf. Univ. of California, Earthquake Engin. Res Ctr 
Berkeley. Cohfomia 94720 


capacity and stability of.soils, earth pressures, hydraulic pres¬ 
sures, dynamic properties of bridges, field mensurerr.er.:? of 
earthquake response of bridges, dynamic analyses of bridge*, 
and laboratory experiments Specifications for the 
earthquake-resistant design of hridges as used by ninny cr- 
ganizations are also included. 

Pub- Nov. 72: 434p , NTIS No. PIJ-2IS 613/1: PC SO.OO Ml 
0.95. 

SUPPORTED BY University of California 

3.0004, REPORTS OF THE EARTHQUAKE IASN 

FORCES - RECOMMFINDATTONS OF THE I.OS AV- 
CiKLES COUNTY EARTHQUAKE COMMISSION 
UNKNOWN, bus Angeles Co. lid. of Su/n-rs , Los •Jm.v-Vi. 
Californio 

This briefly highlights the work of the six Earthquake Task 
Forces appointed by the Board of Supervisor and presents 
recommendations concerning the problems identified by the 
Eos Angeles County Earthquake Commission In its report .. f 
November I97|. The recommendations arc set forth on a 
subject hy subject basis ami also on an agency by agency ba¬ 
sis. These two arrangements identify what is totally recon- 
mended on each topic and what is totally recommended :c 
each concerned jurisdiction or agency. 

The subjects are: hazardous old buildings, safely «>f dams 
highway structures, code revisions, facilities vital in emergen 
cies, federal construction, schools, houses, earthquake im 
surance, non-slruelutal damage, utilities, instninieiilatinii of 
major structures research, strong ground shaking ami f,v.i». 
ing. and emergency operations lor earthquakes. 

Pub. Mar. 72. 6lp., no copy info available. 

Abstract provided hy FDAA. 

SUPPORTED BY I .os Angeles County Government - CjM<t- 
niu 

3.0005, BEHAVIOR OF UNDERGROUND HOX CON 
DUITS IN TTIE SAN FERNANDO EARTHQUAKE OF y 
FEBRUARY 1971 

P.J. IIRADJUCK, U S Army, Engineer District, /.m -hiyc.Vi, 
California 90053 

Abstract: A study of the behavior of two flood control eh:.els 

in the San Eonuuido earthquake of 9 Edmuiry | 9 '/| is 
presented. The report concentrates on the underground v., r . 
duil reaches of these channels. A detailed account of i| c 
heavily damaged areas is presented. Correlations ;tic n\.de 
between tectonic movements and the behavior of the cur. 
durts. One conduit was crossed by a segment or the imin 
fault break. Points on either side of the break experienced 
vertical, transverse and longitudinal offsets of about 4. 6 5 . 
and 4 feet, respectively. Extensive areas of the conduits suf- 
fered failure of the walls due to lateral loads Evidence . f 
plastic hinge formation was encountered 

Pub. Jan 72: I7lp,, NTIS No. AD-739 605: PC $3 00 MF 
$0.95. 

SUPPORT E.D BY ITS. Dept, of Defense - Army 

3.0006, VAN NORMAN RESERVOIRS AREA. CAI IFOR- 
NIA 
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San Fernando earthquake (M 6 1/2). The investigation and 
reports are complete the permanent ground deformations as¬ 
sociated with the 1971 earthquake were mapped in detail 
and found lo extend into the reservoir area ami to reproduce 
or renew long-estahlished features related to the active re¬ 
gional tectonic system, the distribution, attitude, history, and 
activity of faults in the reservoir area were determined and 
their relation to the regional fault system established; these 
local and regional relations, plus the tectonic setting and 
seismic history of the region, indicate that a magnitude 7.7 
earthquake should be expected in the Van Norman area. The 
transitory and permanent effects of such an earthquake were 
derived. 

SUPPORTED BY U S. Dept of Interior • Geological Survey 

3.0007, PRELIMINARY INVESTIGATION (>(•’ STRUC¬ 
TURAL DAMAGE FROM POINT MUGU, CALIFORNIA 
EAUTNOUAKE OF FEBRUARY 21, 1973 

S.K TAKAUASHI, U S. Navy, Civil Engineering l.alv, Port 
Uueneme, California 93041 

Abstract: The report contains information and photographs ob¬ 
tained during a preliminary investigation of structural damage 
caused hy the Point Mngu, California earthquake of 21 
February 1973. The earthquake was rated at 5.9 on the 
Richter scale and caused widely scattered minor damage to 
residential buildings, damage to numerous stores with 
perishahle and fragile goods, and resulted in unsafe condi¬ 
tions in many older unreinforeed structures. .Structural 
damage also occurred at the U S Naval Missile (.’enter at 
Point Mugu. Damage to a three-story barracks, lo a two-story 
Headquarters building, lo an airfield hangar and lo other 
facilities arc described. 

Pub. Aug. 73: 37p., NTIS No. AD-768 293/3: PC S3.00 Ml- 
SI.4.5. 

SUPPORTED BY U S. Dept of Defense - Navy 

3.0008, COST-BENEFIT RISK ANALYSIS OF RESEARCH 
BUDGETING FOR EARTHQUAKE HAZARD MITIGA¬ 
TION 

J./f. IVICdlNS, John II. Wiggins Company, Redondo Retieli, 
Californio 90277 

The project will investigate the possible effects of earthquake 
engineering research expenditures on life and property loss 
from future U.S. earthquakes. Four specific times in the next 
thirty years will he examined and the effects of possible 
earthquake activity obtained. The three specific ‘events' to 
be examined are: a reoccurrence or the 1811- 1812 New 
Madrid earthquake, a reoccurrence of the 190b San Fran¬ 
cisco earthquake, and the total expected annual U.S. 
earthquake occurrences. Each possible event will he in¬ 
vestigated for each possible dale assuming different availabili¬ 
ty of research results. The potential damage mitigation will 
he accomplished hy: I) estimating the expected damages lo 
the U.S. during each event; 2) estimating the costs of reduc¬ 
ing tJiosc damages as a function of research dollars available 
anil the types of research at which Ihcse dollars are directed, 

or.. - 1 l > „ ,1. „.o„ w K- t , ..I . no. 


This report describes an innovative study which for the first 
time examines the national earthquake loss problem anil 
develops a justifiable earthquake engineering research budget 
aimed at loss mitigation. The approach taken was to .sweep 
the known earthquake occurrence history (hazard) over the 
exposed construction for the entire 50 United States and cal¬ 
culate annual damages, deaths and injuries in constant 
I970SS for the years 1970, I98U. 1990 and 2000 Also ex¬ 
amined were two scenarios, the recurrence of the Sail Fran¬ 
cisco 19()0 atul New Madrid 1811-1812 earthquakes during 
the same years. 1970, 1980, 1990 and 2000. These gave a 
perspective on extreme, sudden loss estimates of damage as 
well as annual loss estimates and the effect of potential 
mitigation adjustments. 

A number of operations and estimations were used throughout 
the study, each of which were independent variables affecting 
the outcome of the report The framework and operational 
procedures developed is an important outcome. Many other 
hazards other than earthquake can he treated in a like 
manner in order to learn about budgeting for research in the 
other areas 

There are many tables of results that can be used by interested 
readers to examine specific questions in mine detail. 

hub May 74, nOp., lech. Report No. 74-1201-1, J.H Wiggins 
Co., 1650 So. Pacific Coast Highway Redondo Beach, Calif. 
90274. 

Abstract provided by FDAA 

SUPPORTED BY U S. Natl Science Foundation 

3.0010, EARTHQUAKE • INDUCED EMBANKMENT DIS¬ 
TRESS 

II.A. IORSYTll, State Oiv. of Highways. Sacramento, California 
95814 (2R63220I 17) 

‘l he objectives are to survey anti catalog the earthwork 
damage, determine the mechanisms involved in causing the 
damage, and to make recommendations for minimizing 
caithqunko damage on future projects (irouiid breakage will 
be mapped, earthwork damage will he related to geologic 
features, design, and construction methods. 

Document provided to S.S 1.1: hy the H R I S 

SUPPORTED BY U.S. Dept of Transportation • F.H.A. 

3.001), URBAN GEOLOGY • PLAN FOR CALIFORNIA - 
THE NATURI-. MAGNITUDE, AND COSTS OF GEOLOG¬ 
IC HAZARDS AND RECOMMENDA TIONS FOR THEIR 
MITIGATION (AUBRF.V) 

UNKNOWN, Slate Div. of Mines & Geology, Sacramento, 
Californio 95814 

The results of u three-year study of geologic problems in 
California arc presented. The total projected loss attributable 
to properly damage, life loss and loss of mineral resources, 
including both direct and indirect costs, caused hy ten 
geologic problems in California from 1970 lo 2000 is esti¬ 
mated to be 555 billion. Four prohlems- earthquake shaking. 
Joss of mineral resources, Inndsliding, and flooding-account 
for 98 percent of the total projected loss. ‘The remaining 2 

nr i-n ( nf ill., c i n-i i'i tile* tiif* »n .me’/ n : /-livio. ..v_ 



Mjrcs IN tf-.unv.ited .u ift billion, for an overall benefit. cost 
fauc. of (< 2 I In addition, then, lo satisfying Hie needs for in¬ 
creased public s.ifct^ and the social and politic.il concerns 
therefor, geologic hazards loss-reduction is also good busi¬ 
ness ' 

I he degree of effectiveness of die various types of loss-reduc- 
non measures possihlc are reviewed and recommendations 
are presented The most effective action that can be taken is 
fur cities and counties to strengthen and diligently enforce 
existing grading ordinances and building codes. 

A methodology for setting priorities for the application of loss- 
reduction measures is presented. The study concludes that no 
single ranking of priorities with respect to localities, speciltc 
problems, or particular Invs-rcJuclion programs, is feasible, 
but the actions taken should commence in the more popu¬ 
lated and the more hazardous areas 

Pub 73. I I2p.. No copy Info available 

Abstract provided by FDAA. 

SUPPOK'I 1:D NY U S Dept of Housing & Urban Develop¬ 
ment 

3.0012, run san Fernando earthquake sou s 
AND GEOLOGIC INVESTIGATIONS IN RELATION TO 
HIGHWAY DAMAGE 

ft// f'RYSOCK, Stale Materials & Res Dept., Sacramento, 
California 

Abstract The overall objective of the study is to develop 
recommendations concerning design and construction tor 
minimizing distress «( highway earthworks during future 
earthquakes. 'I Ins report describes the effects of the San Fer¬ 
nando earthquake on freeway earthworks. Generally cut 
slope performance was good although three slides did occur 
in very large cuts lwo developed in the upper portions of 
the slopes and did not collapse completely. Embankments 
were susceptible to shear failure, subsidence caused by den- 
sificjlinn, spreading, and longitudinal and transverse cracks. 
Damage to Tills caused by shear failure was considered minor 
although three slip-outs did develop in very good material. 
Widespread settlement at bridge approaches occurred on all 
freeways surveyed for damage. 

Pub Sep 71: 57 P . NTIS No PB-204 369: PC 53.00 Mb $0- l J5. 

SUPPORTED BY U S. Dept of Transportation • F H A 

3.0013, INVESTIGATION OF GROUND MOTtON- 

DaMAGE RELATIONSHIPS FOR RESIDENTIAL 

BUILDINGS IN GLENDALE, CALIFORNIA- SAN FER¬ 
NANDO EARTHQUAKE, FEBRUARY I 

/. EARHOOMAND, John A. Blume & Associates. San Fran- 
cisco, California 

The investigation of the relationship between the observed 
damage to the residential huildings in two selected control 
areas within Glendale, California, and the ground motion 
resulting from the San Fernando earthquake is presented 
The procedures used in performing the structure inventory 
and the damage survey are described. The ground motion 
characterization, structure idealization, and damage descrip¬ 
tion used to derive the ground motion damage relationships 
are also given. Results of the investigation are ground mo- 
lion-damage relationships for overall building damage as well 
as for building components. One of the more significant con¬ 
clusions is that interior walls and chimneys are more 
. sreo ablti I dam- p • han i hr* h I no •( n nnn ’nte 


3 0014 RESPONSE OF TWO IDENTICAL SEVEN-STORY 
STRUCTURES TO THE SAN FERNANDO F.ARTl 1QUAKF. 
OF FEBRUARY 9. 1971 

SH FREEMAN, John A. Hhnne & Associates, San Emm 
California 

I he results of the structural dynamic investigation of two 
seven- story reinforced concrete frame structures arc 
presented here. The structures arc both Holiday Inn motet 
hotels that arc essentially identical: one is located about 13 
miles and the other about 2b miles from the epicenter of the 
February 9, 1971, San Fernando earthquake. Appreciable 
nonstructural damage as well as some structural damage wav 
observed- Strong-motion seismic records were obtained fnr 
the roof, intermediate story, and ground floor of each struc¬ 
ture The analyses are basal on data from Hie striicinr.'l 
drawings, architectural drawings, photographs, engineering 
reports, and seismogram records obtained before, during. ar.d 
after the San Fernando earthquake. Both structures ex¬ 
perienced motion well heyond the limits of live building code 
design criteria A change in fundamental period was observed 
for each structure after several seconds of response to tie 
earthquake, which indicated nonlinear response. The analyses 
indicated that the elastic capacity of some structural men- 
hers was exceeded. Idealized linear models were constructed 
lo approximate response at various lime segments A melhi tl 
for approximating the nonlinear response of each Miucturc is 
presented. The effects of nonstructural elements, yieldug 
beams, and column capacities aic illustrated. Cniiipaiisnus of 
the two buildings are made for ductility factors, dynamic 
response characteristics, and damage. Conclusions are drawn 
concerning the effects of the earthquake on Hie structuri* 
ami tlic future capacities of the stiuctures- 

Pub. Oct 73: 70p., N ILS No. JAB-99-9X: PC S5.45 Mb S L4< 

SUPPORTED BY U S Atomic Energy Commission 

3.0015, OBSERVATIONS Ob DAMAGE TO C3| KNDAl.E 
SWIMMING POOLS, MOBILE HOMES, AND COMMER¬ 
CIAL BUILDINGS RESULTING 1-UOM SAN FERNANDO 
F.AUTHOUAKU OF 1971 

W.H. NELSON, John A. Illume & Associates, San tramEm, 
California 

No summary has been provided to Hie Smithsonian Science In¬ 
formation Exchange- 

Pub. Oct. 72: 57p., NILS No. JAB-99-91: PC S3.00 Mb’ $095. 

SUPPOR TED BY U S. Atomic Energy Commission 

3.0016, SEISMIC MOTION-DAMAGE RELATIONSHIPS 
FOR LOW RISE BUILDINGS • COLORADO 

RE. SCHOLL, John A. Blume Associates, Son Envuino. 
California 

The Rio Blanco event, a nuclear gns stimulnlion experiment In 
Noitlnvestcrii Colorado, provides a unique opportunity to ex¬ 
amine the response of low rise buildings vo strong motion ex¬ 
citation and to correlate these changes with seismic ground 
motion histories 'The measurement program involves deter¬ 
mining the response of twelve low rise structures of varying 
construction quality and techniques located at varying 
distances from an underground nuclear detonation. The 
recorded data will be digitized and u preliminary analysis will 
be performed to determine the quality of the data. 

SUPPORTED BY U.S. Natl. Science Foundation 

3.0017, DAMAGE SURVEY. SAN FERNANDO 
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Tlic results of an earthquake damage field survey conducted 
.ifit’f the I eh. 9, I97| Sim Fernando earthquake are sum* 
muri/cd. The survey was performed to collect data regarding 
earthquake damage or lack of damage to structures, systems 
arid equipment rol.itahle u> nuclear power plant components 
whose function is safety related. The survey covered dams, 
embankments, ami channels; communication systems, electri¬ 
cal substations, switching and transmission facilities, 
mechanical and electricnl equipment including generators, 
piping systems, and emergency power generating systems, 
piping systems, structures including highway overpasses, 
power houses, tanks, and slacks, and underground utilities 
and tanks. Recommendations for future analytical studies are 
presented. 

(Vi. Mar 71: N7p . NTIS No. JaBE-DRS- 1: PC $HlO MF 
SU.95. 

SUl'I’OK I hi) |1Y US. Atomic Energy Commission 

3.0018. STRUCTURAL HFFEOIS OP THE FAIRBANKS, 
ALASKA 1-AR‘l IIOUAKM OP JUNE 21, 1907 

r'A/A.'jVOIL/V, John A. Blume <& Associates. Son /■nwchco, 
Ctilifoniiti 

An earlhi|tiake with three primary shocks of Richter mag. 
iiitvulcs 5.4, 5.6, and 5.4 (US. Coast and (ieodetjc Survey) 
occurred I 5 kilometers cast southeast of Fairbanks, Alaska, 
mi June 2 l, 1967. 'I he earthquake caused slight to moderate 
damage to structures in Fairbanks and at nearby Ft. Wain- 
"■right. Ground motion was fell over an area of 90,000 
square miles, extending as far as Anchorage, 415 kilometers 
to the southwest ] he Fairbanks earthquake was assigned a 
maximum Modified MercaHi intensity of VII by the U.S. 
Coast ami Geodetic Survey I he three primary shocks 
evidently had llie same epicenter location, 64.8 degrees N, 
147.7 degrees W. Aftershocks, which continued for several 
days, had a common epicenter which was located close to 
die epicenter of the three major shocks. Damage icported 
consisted essentially of cracked and displaced walls, broken 
panes of glass, and fallen ceiling tiles and panels No street 
damage was reported, although there was one ease of earth 
subsidence at Ft. Wainwi ight. 

I'ulv Mar 70: 39p , N IIS No. JAB-99-51: HC $3.00 MF 50.65. 
SUPPORTED MY l‘S. Atomic Energy Commission 

3.00 JV, ENGINEERIN'^ SEISMOLOGY 

u<- AUJiREmil:, U.S. Dept, of Commerce, Environ. 

Research Laboratories, HottUtcr, Colorado 80302 (22390523) 
lccfmic.il objective: To iiive.stigute the effects of strong 
earthquake ground motions on man-made structures ami to 
correlate those results with studies of ground hreakagc--hoth 
primary f, •Killing ami .secondary brcakagc--in <m effort to 
miilimi/.e the loss of life and property in future large 
earthquakes. 

Approach. Conduct prompt. on-tJie-.spol field invesfigations of 
the effects of strong earthquakes as seen from a seismo-tee- 
lonic viewpoint; develop improved techniques to identify pri¬ 
mary fault breakage anil secondary surficial effects of similar 
appearance, and to correctly differentiate one from the 
other; interpret detailed damage patterns from strong and 
destructive earthquakes in terms of ground breakage effects; 
continue efforts to cxpuml the overall dynamic leeording 


celcratiotis seen at several places lends further credibility to 
the unusually high accelerations recorded at Pacoima Dam 

SUPPORTED BY U.S Dept of Commerce - N.O A A 

3.0020, .SEISMIC RISK • KDAA - WASHINGTON AND 
UTAH 

5 / AI.(,ERMISSEN, U S Dept of the Interior, Geological 
Survey, Buuhlcr, Colorado 80302 

Prepare intensity maps tor the postulated damaging 
earthquakes Prepare a report on the potential damage, 
probable casualties, and evaluation of debris clearance for 
use by disaster relief agencies 

Maps indicating the estimated distribution of Modified Meroalli 
intensity in the Puget Sound area in the event of the occur¬ 
rence of magnitude 7 earthquakes (I ) near the hypocenter .if 
the 7 1 shock of 1949, and, (2) near the hypocenter of the 
magnitude 6.5 shock of 1965, arc nearly completed 

SUPPORlF.D BY U S Dept of Interior • Geological Survey 

3.0021, PERFORMANCE OF SINGLE FAMILY 
DWELLINGS (N THE SAN FERNANDO FARTHOUAKE 
OF FEBRUARY 9. 1971 

/•./•; MCCLURE, U.S Dept of Hou & Urb. Dev., Off. of Pol¬ 
icy Dev. & Res., Washington, Dnirut of Columbia 204 it) 

Abstract: The report presents the results of an in-.lepth en¬ 
gineering study of 169 single family dwellings damaged in the 
1971 San Fernando earthquake selected in such a manner as 
ttt provide data for evaluation of present HUD accepted 
methods ol single family structure location, site planning, en¬ 
gineering, structural design and construction. In addition to 
the analysis of the damage dwelling survey data, the conclu¬ 
sion and recommendations in this report are based on inspec¬ 
tion ot damaged dwellings immediately following the 
earthquake, review of dwelling damage reports prepared by 
others and interviews with building officials, contractors and 
dwelling owners. 

Pub. May 73: I48p., NTIS No. PB-226 293/9: PC S9 5(1 MF 
$1.45. 
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3.0022, REPORT INTO SELECTED AREAS OF 

ECONOMIC IMPACT OF THE CALIFORNIA 

EARTHQUAKE FOR THE OFFICE OF EMERGENCY 
PREPAREDNESS (ABl)REV) 

J.V. COYNE, Public Administration Service, Chicago. Illinois 
60637 

This current inquiry has been directed primarily to the ex¬ 
perience of the California earthquake of February 9, 1971 ( as 
it sheds light <m three types of economic impact which have 
been the subject of complaint or representations: the middle- 
income citizen whose disaster losses are heavy, the damaged 
private, nonprofit community hospital, and the private con¬ 
tractor who has public facilities under construction when 
they suffer disaster damage 

Suggestions for dealing with these situations have been made 
against a backdrop of what has been judged to be the cur¬ 
rently accepted role, policy, and purpose of the Federal 
Government in disaster relief. 



3.0024, 


MAI 


AJ SClIH'y, Purdue University, School o( Aeronautics, 
Iiulumu 47907 

Ihc Sun t-emandti Valley l-arllK|.iake (Sl'VI-) of F'cbnmiy 9, 
1971 , subjected many works of man in the affected areas to 
a severe test of tlicir resistance to earthquake damage. It 
served as a poignant reminder that existing specifications hu 
earthquake design and construction procedures are in¬ 
adequate. Observation and analysis of the various failures lias 
provided an opportunity to evaluate and improve upon exist¬ 
ing procedures. 

This report is concerned with the impact of earthquakes on 
electric power systems, with particular attention locused on 
the following three areas: (a) Ihc eflects of an catlliqttiike 
on the power network in the Western States, (b) the t.iiluie 
of subsystems anil component!, of the power system (c) I In- 
loss of power to hospitals. 

Pub. J.m 72, 7bp.. Report 72-1. 

Abstract provided by FIMA. 

SUPPORT!:!) MY US. Kali. Science Foundation 

3.0024, STUMPS IK SKISMKTIY AND FARIHOUAK1 
DAMAOI-: S I A I IS I IC S. APPFNDIX M 

S.T M/.c;A 7<A//.S.S7-;.V, US. Dept of Commerce, Nall. Ocean 
Survey, HoikvilU', Miirylmui 20X52 

Abstract: Ihc report presents a methodology for the computa¬ 
tion of losses to residential dwellings in California tesullmg 
front earthquakes. 

Pub. |9b9: 7<>p., N FIS No. ('(>M-7UJO()54: !’(' S 1.0(1 Ml 
$0.95. 

SUPPORT HI) MY US Dept . of Commerce • NO AA. 

3.0025, Illl: SANTA ROSA. t‘Al IFORNlA. 

hardiouaki.s oF'ocrom-.R 1 , inf.o 

K.y. SlKlNllHI'aai:, os. Dept of Commerce, Natl. Ocean 
Survey, Hwks'iilv, Mtuyhiiul 20X52 

Abstiact. Santa Rosa, Calif., was damaged at 9:57 p.m. ll'aciln 
daylight time) on Oct. 1, 1969, by a magnitude 5.6 
eartli<|tiake located very close to the city. Inter the same 
evening at 11.20 p.m. a second earthquake also centoied 
near the city <11111 having, a 5.7 magnitude, created additional 
damage. Since icpaiis obviously vimld not be made between 
earthquakes, since the damage w.rs cumulative, the two 
events should he considered as a single series of earthquake-* 
from a damage standpoint. I lie Santa Rosa earthquakes of 
Oet 1 are of substantial engineering interest because of dis¬ 
proportionate damage to earthquake- resistive buildings and 
because of the conecnlratioii of dwelling damage inti, a rela¬ 
tively small area, among oilier reasons. I lie recent irimkcd 
increase in public interest in curthquakes has also focused at¬ 
tention on (lie damage in Santa Rosa I Inis, the engineering 
anil scientific findings, as well as the leeommend.ilioiis 
developing from these earthquakes, may well have .1 grealer- 
tlian usual impact on public policy. I his rcpoit is essentially 
directed toward the engineering aspects of the cntiluitmkvs. 

’ill). 1970: I Lip., N ITS No. OO.M.71-00110: Ml- $0.95. 
iUPPORTED IIY U S Dept, of Commerce - N.O A A 

1.0026, DAMAGI: SI ATISI ICS FOR IIIOII-RISF 
DUII.DINGS IN Till: VICINITY OF I III-SAN FLRNANDO 
l-AR I IJAKI: 
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3.0034, 


/>. (HIAKRAIIARII, Univ of California. Earthquake Fngin 
Res. Clr , Berkeley, California 94720 

Abstract- Influence of hydrodynamic interaction on tJie il>n<un- 
ic behavior of dams is reduced 10 two dimensions; the 
material behavior is assumed to be linearly clastic. l ; or analy¬ 
sis in the frequency domain, the system is considered as two 
substructures: (I) the dam as a finite element system and ( 2) 
the reservoir’s fluid as a continuum of infinite length up¬ 
stream governed by the wave equation. The displacements of 
the darn including hydrodynamic effects are expressed in 
linear combination of the modes of vibration of the darn with 
the reservoir empty The analysis produces exact results if all 
modes of vibration are included; however it effectively 
produces excellent results by considering only the first few 
modes, dins drastically reducing the number of unknowns. 
Numerical results for complex frequency responses and 
responses to earthquake ground motions show: (I) 
hydrodynamic interaction and compressibility of water must 
be considered In obtain accurate results for the periods of 
vibration and response to earthquakes, (2) water in the reser¬ 
voir significantly increases the laleral displacements from 
earthquake motion; however, the stresses may not increase, 
depending on the ground morion frequency characteristics, 
and (3) compared to many classes of structures, the vertical 
component of ground motion is more important in the 
response of gravity dams. 

Pub. Dec. 72: I72p., NTIS No. AD-762 330: PC’ $6.00 Ml 
S0.95. 

SUPPORTED UY University of California 

3.0030, EARTHQUAKE: ANALYSIS OF MULTISTORY 
BUILDINGS INCLUDING FOUNDA TION INTERACTION 

A.K. CHOPRA, tJniv. of California, earthquake Engin. Res 
Clr., Berkeley, California 9-1720 

Abstract: Efficient methods for dynamic analysis of response of 
multistory buildings including foundation interaction to 
earthquake ground motion are presented The system con¬ 
sidered is a shear building on a rigid circular disk fooling at¬ 
tached to the surface of a linearly clastic half-space. In the 
first method, structural displacements are transformed to nor¬ 
mal modes of vibration of the building on a rigid foundation 
The analysis procedure is developed and mnnerical results 
arc presented to demonstrate that excellent results can be 
obtained hy considering only the first few modes of vibration. 
The second method developed is based on the Hit/ concept. 
The structural displacements including those at the base are 
expressed as a linear combination of Rit/ Vectors, which arc 
selected as the first few modes of an associated building- 
foundation system. Numerical results are presented to 
demonstrate llic effectiveness of Ibis approach. 

Pub Jun. 73: 4‘Jp., NTIS No. PH-222 970/6: PC $3.00 M|- 
$1.45. 

SUPPORTED RY University of California 

3.0031, EARTHQUAKE RESPONSE OF CONCRETE 
GRAVITY DAMS 

A.K. CHOPRA, Univ of California, Earthquake Engin. Res. 
Ctr.. Berkeley, California 94720 

is rac : nr d'nt> re.-r vn’r 'n i» act on affirms. <* o- Disc of 


in the fundamental mode Four cases were considered: dam 
alone (without reservoir), reservoir-dam system •• interaction 
neglected, reservoir-dam system •• interaction included, and 
reservoir dam system -- inteiaetion included Inn water com¬ 
pressibility neglected. Expressions were derived for the com¬ 
plex frequency response functions for the darn displacement 
and lateral hydrodynamic force in each of these four cases. 
These results along with the Fast Fourier Transform al¬ 
gorithm were utilized to compute the time-history of respon¬ 
ses ol 2K reservojr-dam systems to the Taft earthquake. 

Pub. Jan. 71): 40p., NT IS No. AD-709 640. MC $3.00 MF 
SO.65. 

SUPPORT ED HY U.S. Dept of Defense • Army 

3.0032. ENERGY ABSORPTION CHARACTERISTICS OF 
STRUCTURAL SYSTEMS SUBJECTED TO 
EARTIIOUAKH EXCITATION 

R.W. CI.Ot'GII, Univ of California, Earthquake Fngin Res. 
Clr., Bcikelcy, California 94720 

This is a continuation and expansion of work initiated under 
previous N'SF grants The program of activities includes test¬ 
ing of stiuciural components such as reinforced concrete 
beams and beam- columns, leinforced concrete beam and 
column subassemblies and reinforced concrete frames with 
spandrel walls. The moderate si/e earthquake simulator will 
he used to verify, extend and mollify analytic understanding 
of the earthquake response of steel rigid anil braced frames, 
reinforced concrete hare frames, reinforced concrete frames 
with shear or infilled walls and masonry structures. The 
results of these experimental activities will he correlated with 
theory and compared with results of a separate field lest pro¬ 
gram. Concurrent analytic icseareli will he diiected toward 
developing computational procedures with which engineers 
can predict the inelastic response of real structures under 
strong cnrlliqrinkcs, the amount of damage likely to Ire in¬ 
flicted, and the possibility of complete collapse, with .suffi¬ 
cient accuracy and economy for practical purposes. 

SUPPORTED HY U S Natl Science Eoiiridaliori 

3.U033, ST OCT IAS 11C INELASTIC RESPONSE OF 
OFT.SHORE TOWERS IO STRONG MOTION 

EARTHQUAKES 

MK KaV{.. Univ. of (’alifornia. Earthquake Engin Res Ctr., 
Berkeley, Ca/ifimiia 9472(1 

Abstract: Complexities of stochastic analysis of offshore towers 
include nonlinear effects due lo coupling of the hydrodynam¬ 
ic drag forces with structural response, non-linear effects due 
to liysteretic force deformation relations to the tower, and 
lion-stationary random excitation and response They are 
overcome hy introducing certain approximations not affect¬ 
ing the numerical icsulls seriously. Semi- closed form solu¬ 
tions are derived for the time dependent variances of 
response. Passing shot noise through a second order linear 
filter simulates ground acceleration. Infernal tower forces are 
generated using linear and bilinear hysleretie relations, result¬ 
ing in a full stiffness matrix where the iridiagonal terms arc 
time dependent to account for hysterectic effects. Finally 
equivalent linearizations lead to a system of first order non¬ 
linear differential equations with the time dependent vari- 

: tw-iM. f »i.n nec- • «. h • ill imvn uh' -h :\re> . i-lurn 'o,*> • e 
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MA 


C UAH', Univ ol Calil'orniii, Parthqnake login Res. <’<i . 
Uctkch'X, California *>4 720 

Abstract: A general method for lineal analysis ot response ol 
axisynmietric towers, partly submerged in ^atei. to 
e;\flhi)u«ike ground motion is presented HasCil on lesnlls ol 
the first pari of this investigation m which llic basic 
rneclianisrn of .structure-water intetaetion is stiulieil, walei is 
treated as incompressible in the analysis. I lie cllccls nt sin 
rounding water on llie earthquake iespouse ol towns ate slu 
died. It is demonstrated that these ell'ccts are genet.illy stg 
nificant 

I’uh. Oct. 73: 17(ip., N I IS No. AD-773 0.5 2/l<: l*r t5.Sc) Ml 
$1.45. 

SUPI’OR I F.D IJY U S Dept of Delense • Aimy 

3.0035. SUAKI-: - A (’OMi'UHR PROtiRAM l<>K 
f-ARTIIOUAKl- RliSl'ONSi: ANAI YSIS Ol IIORI/ON 

tai i.v i.ay)-:ri:d si n s 

PH. SCIINAHU.. Univ of (‘alilurnia, laitliqu.ikc I ngin Res 
C’lr., Ih‘ikc/cy. Olhfotnut '14720 

Abstract, l ire progiani eonipules the response in a hori/mitallv 
layered soil rock system subjected to transient, veitie.il 
travelling shear Waves. 'I he method is based oil Kauai’s ;.ohi 
lion to the wave equation ami the bast limriei h.nisloim al 
gorithrn. The motion used as basis for the analysis can be ap 
plied to any layer ill llie system Systems with clastji b, isl¬ 
and with variable damping in each layer can be .m.ilvmi. 
Pqutvalcul linear soil properties ate used with an iterative 
procedure to obtain soil properties compatible with the 
stiains developed in each layer. A varied set of opei.ilions ol 
interest in earthquake response analysis can be petToniu-il 

Pub. Dec. 72: I05p., MIS No. l‘H-220 307/5 |‘< ’ $3.lid Mf- 
$03)5. 

SUI’POK I P.D HY Univcisily olCaliromia 

3.00.Vt, HaR UlQUAKI. ANAI YSIS OP S1KU1URI 
I OUNDA'I ION SYS I RMS 

.•I.A.' VAISU. Univ. of (’alifornia, Patlliquake I ngin. Res Co , 
Hcrkdry, (\i/ijnmia 04720 

Abstract. A computationally etticienl procedure loi llie lineal 
earthquake analysis of slrucliire-fmrndalioii systems *•. 
developed, which is specially suited to liujie element s.ilu 
tions of complex shaped structures on larp.e, layeieil limml.i 
lions, lire ptocedure is very general in scope, being applica 
hie to a large variety ol siriictuie-limndation inter,uiion 
problems. An explicit formulation of the procedute i-. 
presented for a plane strain idealization uj a dam loirnilalioii 
system. The procedure utilizes ,t suhsliucluie .rppioai li llie 
fouiulahon is analyzed first, independently ol the slim true, 
lo obtain its frequency dependent compliance di.u.rcteiistics 
at the connection mules with the structure. Iqinitinris ol rim 
tion for the structure .tie then written in the frequency 
domain incur jioruliop, vbe effect of the foundation, tin: mpol 
to the problem being the freelield million of the slimtm.il 
base. 'Hie substructure approach allows a mure detailed 
modelling of the structure. 

Ruh May 73: Nip., NTlS No. AD-7(>(i 272/0 PC $4 5i) Ml- 
$1.45. 
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3.0044, 


pjlctl onto four specially prepared I • I 25,Ol>0-.seale lopo- 
gniphic hast- maps, each covering a 125-km long segment of 
the San Andreas fault. Each of these geologic maps will be 
accompanied by several cross sections and descriptions of the 
ruck iinil.s. Also planned for publication are several 1:62.500- 
scale quadrangle transects astride certain critical parts of the 
r.mit 

The basic geology mapped throughout this area will serve many 
purposes, such ns location of materials suitable for construc¬ 
tion or highways, canals, and dams, locution of geologic 
hazards such as mulls, landslides, and unstable rock units, 
ami classification of land and exploration for wafer, petrole¬ 
um or gas and mineral deposits. 

SUPPORT 111) HY U S. Dept o| Interior - Geological Survey 

3.0040, MRASI.UI Ml-N IS Oh DYNAMIC CHARAC- 
11-KlSTK‘S Ol MUI.TISIORY BUILDINGS IN CAL ll-OR- 
N1A 

l/C. SHAH, Stanford University. School of Engineering. Palo 
/Urn, Ctilijoniiii 94305 

Outing the tirsi year ol study dynamic measurement* were 
made on buildings m San I r.mcisco, Palo Alto and Los An¬ 
geles. and on a suspension bridge in Sacramento. Measure¬ 
ments of structures will he continued under ambient condi¬ 
tions to determine ( I ) the effect of occupancy on the dynam¬ 
ic char.it tei islics, (2) the variation in dynamic characteristics 
for similar buildings, (3) the relationships between the 
Ifeipieiieies and modal damping values at ambient force- 
levels to those for sluing motions, and (4) the relationships 
between analytical piodietioiis and results obtained horn am¬ 
bient measurements. (Tie dynamic characteristics to he stu¬ 
died include accelerations, displacements, nuiural frequen¬ 
cies, spectra, transfer functions, etc. 

.STT'J'OHTT-D HY US Nad. Science foundation 

3.11041. | AU lllOUAKi: RESPONSE (»• BlIILDlNO-lOUN- 

DA I ION SYS 11 -IMS 

J flff.f.AK, L'alif. Inst, of technology, Earthquake Flight Res. 
Lull., PaMidvnn, California 91 109 

Abstract 1 'I lie Investigation on the dynamics of soil-structure in¬ 
teraction was divided into two part* for convenience of anal- 
>sis and presentation. In Chapter I, the forced hoti/ontal, 
rucking and vertical baimonic oscillations of a rigid disc per¬ 
fectly bonded to an cdaslic half-space w-ere studied. The ef¬ 
fect of a deloruitddc foiirufalion on Hie response of a building 
tn earthquake excitation was studied in Chapter II. The base 
of the building was ideuli/ed as a rigid circular plate attached 
to the surface of the ground, and the soil was modeled by a 
Imriigetieoiis, isotropic, elastic half-spuce. Using the force- 
deflection relations for the base derived in Chapter I, I he 
ajiiations of motion of un n-story building-foundation system 
were solver) by both direct uixl Irnnsform methods, for spe¬ 
cial ease of a single-story building on a flexible foundation, 
approximate explicit formulas were obtained for the effective 
natural frequency, critical damping ratio, and the amplitude 
of (lie modifier! excitation in forms of the dimensionless 
parameters which govern the behavior oT the system. 

PI I ‘17 I • I S 1i MI' 9 V, t> t.7US 3 IS- PC $3 (H) *S)65. 


During the completion of the grant GK-2KIH2, an un¬ 
precedented amount of strong motion data has been col¬ 
lected from the San Fernando Earthquake and several of its 
larger after shocks 1 his data has been collected and 
digitized, however, it has not been analyzed and published. 
This grant will complete the analysis of the majority of the 
S.m bernundo records and publish them with the appropriate 
analysis. The analysis of the records wjj) include the integra¬ 
tion of the acceleration to obtain velocity and displacement 
histories. 

Damped spectra will he ohtained for both the velocity and ac¬ 
celeration functions I hese calculations are an integral part 
of the analysis of the earthquake’s effect on structures Their 
timely completion and dissemination will prove invaluable to 
the research and professional engineers. In addition to the 
San Fernando records, several records obtained from previ¬ 
ous earthquakes by the same instrument net will be 
processed. These records w-ill be useful in comparative stu¬ 
dies of the effects of different source and site mechanisms on 
the reponsc of structures 

SUPPORT ED HY U S Natl Science foundation 

3.0043. DYNAMICS OF BUILDING - SOU. INTERACTION 

P C Jl.NNfNGS, Calif. Inst, of Technology, Earthquake Login 
Res Lab.. PoMiJena, Californio 91 |t)y 

Abstract: In this study of the dynamics of building-soil interac¬ 
tion, the soil is modeled hy a linear elastic half-space, and 
Hie building structure by an n-degrec-of-frecdotn oscillator. 
Both earthquake response and steady-stale response to 
sinusoidal excitation are examined. The results show th.n in¬ 
teraction lends to decrease all resonant frequencies, but that 
the effects are often significant only for the fundamental 
mode for many n-story slructuies and arc mure pronounced 
for rocking than for translation. If the fixed-base siructure 
lias damping, the effects of interaction on the earthquake 
responses are not always conservative, and an increase or 
decrease in the response can occur, depending on the 
parameters of (he system. 

Pub. Apr. 72: Sip., NITS No. PH-209 066: PC’ *3.00 Ml- 
$0 95. 

SUPPORTED BY U.S. Natl Science Foundation 

3.0044, GENERAL REVIEW OF THE SEISMIC HAZARD 
TO SELECTED U.S NAVY INSTALLATIONS 

J.IJ Sf'P'D, Calif Inst of Technology. Graduate School, 
Pasadena, California C JI 109 

Abstract: The report summarizes the findings of the Natural 
Hazards Review Panel whose mission it was to investigate the 
nature and magnitude of the threats posed to Naval bases by 
earthquakes and earthquake-related natural hazards including 
Isuuamis, seiches (and llie accompanying Hooding), land¬ 
slides, mudflows and soil foundation failures which may 
result from earthquakes. In addition to citing specific 
problems for Naval bases in the San Francisco, San DR go 
and the Manila arens, the introduction to this report recom¬ 
mends conducting a rapid visual survey initially to pinpoint 
the nature of various danger areas It then recommends the 
follow-on procedure leading to various strategic and en- 



, W U< DYNAMIC ANALYSIS OF COUPM-.u am:** 
\\ At. I S A NO SANDWICH BFAMS 

KS SKArttlM. C'jlif Inst of Technology, Earthquake F.ngin. 

Res l.ub , Pauitleno, California 91109 
Abstract A sludy is made of the free vibration of planar cou¬ 
pled shear walls. J common lateral load-resisting configura¬ 
tion m building construction where two walls arc coupled 
together hy a system of discrete spandrel beams. The dif¬ 
ferential equations and boundary conditions are obtained by 
assuming that the spandrels can be replaced by a continuous 
system of laminae, or small beams. Natural frequencies and 
mode shapes are determined, the importance of including 
vertical displacement in the analysis is discussed, and a sludy 
of the effect of neglecting the vertical inertia term is given. 
These cases are illustrated with graphs and with one specific 
example. Investigations arc also made of the asymptotic 
hehuvtor of the system as the spandrels become weak, as 
they become stiff, and as the frequencies become large. 
Finally, the theory of sandwich beams is presented and com¬ 
pared to that for coupled she.it walls 
Pub May 7|- I92p. NTIS No. PU-205 267: PC $3.00 MF 
SO 95 

SUPPORTED BY California Inst of Technology - Pasadena 


sion activity, expansive soils, fault 
hazards, tsunami hazards, and sti 
describes the nature’, distribution, a 
problem, as well as costs and effect i 
reduction measures, and agencies reS| 
stirc.s. 

Pub- Jun 7.3: I I Ip,. N I LS No. l’H-222 
I 45 

SUPPORTED BY U S Dept of Horn 
mem 

J.004H, COMPARISONS OI ; SHISP 
TSVO IDENTICAL STRUCTURES 
GRAMS FROM IMF SAN FliRNA 
(AUHREV) 

S.A. FREEMAN, John A. Blume & Asi 
California 

No summary has been provided to the 
formation Exchange. 

Puh. 1972: 26p., NTIS No. CONF-72 
$0.95. 

SUPPOR TED BY No Formal Suppoil 


3.0046. MEASUREMENT OF DYNAMIC CHARAC¬ 
TERISTICS OF SWITCHYARD EQUIPMENT 

,-t L l.SKEE. Slate Dept of Water Resources, Sacramento, 
California 95802 (DWR) 

The objective of this program is to find means of improving the 
earthquake resistance of electrical apparatus located in 
switchyards near the power and pumping plants along the 
California Aqueduct where major seismic disturbances may 
occur In addition, the information obi.lined will be applied 
to future designs of a similar nature. 

Phase I of the program is to evaluate the seismic response of 
the electrical apparatus. To accomplish this, n field testing 
program was undertaken to determine the dynamic charac¬ 
teristics of the following switchyard electrical apparatus: 
Lightning arrestors. 230 KV air circuit breakers, disconnect 
switches, coupling capacitor potential device, bus supports, 
line trap, and oil circuit breaker. This phase of work is 
completed and was accomplished by the use of a Hewlett- 
Packard 5525A Laser Interferometer, a recently developed 
machine, capable of measuring acceleration reponses, natural 
frequencies and damping characteristics. Dynamic field test¬ 
ing of unmodified switchyard electrical apparatus has been 
basically completed Additional testing of critical power and 
pumping plant equipment will be performed. 

Phase II work consists of testing some of the aforementioned 
electrical apparatus with modifications using energy absorb¬ 
ing dampers to improve their earthquake shock resistance. 
Testing of modified switchyatd electrical apparatus using 
energy ahsorbing dampers to improve earthquake shock re¬ 
sistance has been underway. 

SUPPORTED BY California Stale Government - Sacramento 

3.0047, URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE. MAGNITUDE. & COSTS OF OEOI.OGIC 
HAZARDS & RECOMMENDATIONS FOR THFIR 
MITIGATION (ABBREV) 

J T. AI.FORE, State Div. of Mines & Geology, Sacramento, 
California 95814 

Abstract: This report recommends loss-reduction measures for 
If! geologic prohlems which collectively threaten an esli- 


3.0H49, TSUNAMI RESEARCH 
S.T. ALOLRM/S.SEN, US. Dept ot 
Research Laboratories, Ilinddn, Cnltn 
Technical objective: Through analyse 
mechanisms, establish the causative 
generation. Once done, the uicor 
derst.Hiding into the tsunami warnin 
strengthen the warning capability of tl 
Approach: Refine the statistical ami pit 
earthquake fault mechanisms arc ; 
such that meaningful correlation wit! 
namis can be observed. 

Progress: Both the statistical anil physj 
of carthqtinke fault mechanisms have 
this is being documented in several jo 
SUPPORTED HY U.S. Dept of Conn 

3.0050, TETON DAM SEISMICITY • 
W.V. MICKEY, U S. Dept of the tntci 
llonhlcr , Colorado 80302 
Compile, study, interpret and report Hit 
Dam area before, dining anti alter ci: 
if the seismic environment is altered i 
ture. To determine if the existing sei: 
be a potential hazard to the dam and 
Provides localized seismic information 
otherwise be unavailable. This won 
overall National Seismicity Studies to 
damaging earthquakes. 

SUPPOR TED BY U.S Dept, of Interi 

3.0051, NATIONAL EARTIIOUAKI 
VICE 

AC. T/tRR, U.S. Dept, of the Inter 
Boulder, Colorado 80302 
The N'EIS serves as a focus for suismol 
an international group of cooperutinj 
tions. Three principal services arc pr 
of users in the scientific, covcrnmet 


MAJOR DISASTER TYPES 

collected from a global network of seismograph stations. This 
forms a data base for a substantial part of research in 
seismology. 2. Information Services: NEIS performs a clear¬ 
ing-house function for general information about the 
earthquake phenomena, risk, and other aspects which cannot 
be provided through routine publications. 3. Earthquake 
Alerting Service: Provides accurate information on the loca¬ 
tion, magnitude, anil relevance of all large and damaging 
earthquakes and fills a need for notification to disaster relief 
agencies, scientists and the public 

SUPPORTED HY U.S Dept of Interior - Geological Survey 

3.0052, COM. MINI: DEFORMATION STUDIES. SOMER¬ 
SET, COLORADO 

C.K. DVNHUD. U S Dept, of the Interior, Geological Survey. 
Denver, Colorado X0225 

Stales to which project pertains. Colorado. 

Determine which geologic features and engineering properties 
nf rucks control mine deformation problems, such as (I ) sub¬ 
sidence, (2) roof falls, and (3) coal mine humps or rock 
bursts, so that future mining can be safer and more efficient, 
with a minimum of damage to the environment and max¬ 
imum utilization of coal reserves I. Make a detailed en¬ 
gineering geologic map of proposed or current mining areas 
of the Somerset district. Colorado, at 1:12.000. Map struc¬ 
tural and lithologic features and physical properties of coal 
and rock in selected mine workings, and determine their ef¬ 
fects oil bumps and rock bursts. 2. Make periodic subsidence 
measurements and deformation maps or profiles of surface 
areas above producing coal mines anil determine how- the 
processes are controlled by geology ami mine geometry. 3. 
Monitor the seismic activity in the Somerset district and 
determine its relation to mine deformation nnd coal produc¬ 
tion. *t. Study processes of natural arches under various loads 
and lateral confinement uml in various geologic environments 
to serve ns an aid in designing more stable underground 
openings. 

SUJ’PORTED HY U.S. Dept, of Interior - Geological Survey 

3.0053, COMPARISON Ol- COMPUTED AND MEA¬ 
SURED DYNAMIC RESPONSE 0! ; MONTICELLO DAM 
/,.//. HOEUM. U.S. Dept, of the Interior, Bureau of Reclmoa- 
tiun, Denver, Colorado 80225 

Abstract: Forced vibration tests were made on Monticcllo Dam 
tn obtain initurnl frequencies, mode shapes, and damping 
ratios for the structure. Outlined is the analytical method 
used to determine computed values for natural frequencies 
:tiul mode shapes so that experimental and computed data 
cun he compared. Also compared tire crest deflections deter¬ 
mined from accelerations measured during the tests with 
computed deflections. The results of the investigation in¬ 
dicate lluit the analytical method discussed in the report is 
-sntisfnclory for estimating earthquake loadings for concrete 
arch dams, where the loadings include the effects of struc¬ 
tural resonance. 

Pub. Dec. 71: I6p., NTIS No. PB-205 410; PC $3.00 MF 
$0.95. 
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served, in other countries, have caused loss of life and signify 
card damage With Increasing population and the correspond¬ 
ing increase in the demand for water and other services it 
now seems wise io review all aspects of the problem to deter¬ 
mine what additional information is needed to evaluate the 
hazard. The report summarizes the history of recorded cor¬ 
relations, discusses the scientific considerations, and makes 
recommendations designed to improve our understanding of 
the problem. The recommendations concern specific geolog¬ 
ic. geodetic, and seismic studies - before, during, and after 
the filling of large reservoirs •- that can provide the required 
information. 

Pub. Jan. 72: 30p., NTIS No. PH-208 327: PC $3.00 MF SO.95. 

SUPPORT ED BY Natl Academy of Sciences - Washington 

3.0055, ENGINEERING ASPECTS OF THE 1971 SAN 
FERNANDO EARTHQUAKE 

U S. LEW, U.S Dept, of Commerce, Building Research Div 
li'ashinftton. District of Columbia 20234 

On February 9, 1971, shortly ufter an earthquake struck the 
Sun Fernando, California area, the National Bureau of Stan- 
(lords was requested by the Office of Emergency 
Preparedness to send a team of engineers to the disaster area 
for the purposes of making observations and preparing re- 
pons relative to structural damages A team of structural en¬ 
gineers from the Building Research Division, Institute for Ap¬ 
plied Technology, National Bureau of Standards, was 
dispatched immediately to the disaster area. 

This report presents the observations of the NBS on-site inspec¬ 
tion team (most photographs in this report were taken hy the 
team). I he material presented herein is intended to serve as 
f I ) a documentation of damage resulting from the 
earthqnuke and (2> as a source document Tor further studies, 
research, anil recommendations This is particularly impor¬ 
tant, as necessary remedial work and restoration have 
resulted in the removal of evidence that is essential for stu¬ 
dies and evaluations. 

Pul). 1971; 4l9p , Building Science Series 4(>; U.S. Govt print¬ 
ing office. Wash., D.C.; PC S3.00. 

Abstract provided hy FDAA. 

SUPPORTED BY U.S Dept, of Commerce - N B S 

3.0OS6, HYDRAULIC. GEOLOGIC & SE1SMOLOGIC STU¬ 
DIES 

G HEHVCUANANNF., U.S Dept, of the Interior, Geological 
Survey, Washington, District of Columbia 20242 

Description: Develop geologic and scismologic criteria for 
evaluating safely requirements for nuclear plant sites. 
Develop methods of investigation and map presentation of 
geologic nnd scismologic features affecting site evaluation. 
Compile maps portraying geologic, tectonic, and seismologic 
features pertinent to site selection and evaluation in areas of 
coastal California, including offshore areas, and in the East¬ 
ern U.S. Acquire and publish knowledge of earthquakes, 
faults, and propagation and amplification nf seismic motions. 

SUPPORTED BY U.S. Atomic Energy Commission 

3.00S7, HAWAIIAN VOLCANO OBSERVATORY 
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util to improve I lie understanding of volcanic processes 
Eruptions .ire studied in great detail, including describing and 
recording eruptive events anil associated phenomena, sam¬ 
pling eruptive products, making photographic records, and 
mapping vents and flows. Seisnuc activity is continuously 
monitored by a network consisting of about '6 stations 
Several thousand earthquakes are recorded annually, arid 
their locations and magnitudes are determined hy computer 
Vertical and horizontal ground deformation is measured hy 
regularly reoccupving tilt stations, leveling lines, and a iri- 
I.iteration network of geodimelcr stations Additional 
geophysical methods include resistivity, electromagnetic, 
magnetic, and gravity studies Hypotheses of magmatic histo¬ 
ry and evolution are developed from petrographic and chemi¬ 
cal studies of lava samples Individual types of study are cor¬ 
related with one another to learn the relations among erup¬ 
tive behavior, magmatic composition, crustal deformation, 
and physical properties of the local and regional crust. Im¬ 
proved understanding of volcanic processes is gradually lead¬ 
ing Vo belter forecasting techniques 

SUPPORTED BY U S. Dept of Interior • Geological Survey 

3.(1058, QUASI STATIC LATERAL DESIGN LOADS FOR 
EAR I HQUAKI: RESIST AN I STRUCTURES 

<7 LSfRADAl'RIliL. Unix. of Illinois. School of Engineering, 
(V/xirru. Illinois 61801 

Abstract Different types of structures including frames, shear 
walls, box systems, chimneys, towers, masts, etc., were simu¬ 
lated hy means of a mathematical uindel I lic structural pro¬ 
perties of the model such as muss and stiffness matrices were 
defined using matrix compression techniques Equations ol 
motion were then formulated and solved using a digital com¬ 
puter to obtain eigenvalues and eigenvectors. Finally, after 
performing a modal analysis, quasi-static loads were evalu¬ 
ated for the various responses of interest, namely displace¬ 
ments, accelerations, shears, anti overturning moments. 
These forces were such that when applied to the model they 
would produce an equivalent dynamic response of the struc¬ 
ture I hc effect of parameters such as earthquake magnitude, 
rigidity of lhe structures, shear-flexural ratio, stiffness and 
mass distribution, and number of stories, upon the responses 
of the structure were analyzed independently. Ftom the data 
obtained, a method of predicting a set of design quasi-static 
lateral loads that would yield responses greater than or equal 
to those given hy a complete modal analysis was developed. 

I he recommended systematic* method of predicting quasi- 
static loads for earthquake resistant structures is presented 
and illustrated by means of an example. 

Pub. /un 71: I83p.. NT1S No AD-726 693: PC $3.00 Mb' 
5(1.95. 

SUPPORTED BY U S Dept, of Defense • Navy 

3.0059, SEISMIC DESIGN Ol LOW-RISE BUILDINGS 

B'J. HALL. Univ. of Illinois. School of Engineering. Urhnna, Il¬ 
linois f» 1801 

Recent earthquakes near metropolitan areas have shown that 
many aspects of current seisnuc design and construction 
procedures, especially for low-rise buildings, need review and 
possibly improvement The research outlined will be aimed at 
developing simplified methods of analysis for low-rise 
buildings taking into account the interaction, stiffness and 
ductility characteristics of infilled Ironies and changes in 
these properties associated with deformation of the struc¬ 
tures. 


110 HARDIN. Univ of Kentucky. School <»l Engineering, /.ei 
itixton, Kentucky 40506 

Abstract: Based on numerous tests on a spectrum of ilislufbed 
and undisturbed soils, the shear modulus decreases ;md the 
damping talio increases, very rapidly, with increasing sir.,in 
amplitude The rate of increase oi decrease depends on inui/ 
parameters, the most impoitanl of whicl» me: effective men 
principal stress, degree of saturation, void ration, uiui iuirii\r 
of cycles of loading. Ambient states of octahedral shear 
siress, ovcrcoiisoliilatioii ratio, effective strength eiivdiqv, 
frequency of loading, and time elfects have a less nnpoit.irl 
influence on these properties. Cohesive soils are uflecled dif¬ 
ferently than clean sands 1'lie shear modulus and damping h 
soils are impoitanl to the analysis of all soil vibiatiaa 
problems. Apparatus used to measure these piopcrvics i*:.;vi 
be capable of making accurate measurements at very small 
shearing .strains, the langc being defined by practical 
problems in earthquake and foundation vibrations. A P'cnd - 
static simple shear apparatus mid two ditfcienl lesou.iit 
column apparali weie used 

pub. Jnl 70: 52p., NIIS No. PH-19.3 607: ML $1)65. 

SUPPORTED BY U S Natl. Science I oimdatioii 

3.0D6I. THE. FORMULA I ION AND I X PIRfMEN 1 Al 
VERIFICATION OF MAT 111-MAT ICAI MODELS I OR 
PREDICTING DYNAMIC RESPONSE OF MtHTlSTORY 
BUILDINGS 

Ml/ ACKIIOYD. Mass hist, of Technology, School of lr 
girteering, (.itnihtitliic. Musmic/iiiwUs 02 I 19 

This is ihc thirteenth in a series of lepotls covering icse:rcT 
supported by the National Science Eoinnhnioii under <ii.inlv 
(JK-27955 and (il-299.36, as part of the piogr.uu lot 
Research Applied to National Needs (RANN). 

The study described in this report was aimed at learning I,.* 
well tile dynamic response ol buildings can be prcilielul 
theoretically, so as lo judge the validity of using theory t.* 
estimate damage. 

In the design of multistory buildings for lateral Inuds, the ns;- ,-f 
mathematical models to predict dynamic icspnnsc h.o 
become an accepted practice. Ilowcvci. the accuracy of tin* 
predictions depends primarily on whothci the model is f».- 
mutated correctly for lepiesi-nling chauiclciistics of the 
lu.d building. Currently, this I'omiulalinri is not necessarily .• 
straightforward, well defined process, hut depends largely rr 
engineering intuition and experience. I his paper surveys i’c 
problems experienced in foi initiation of math models for .k- 
trial buildings in the past, deduces from these studies sug¬ 
gested modeling guidelines based on success or fiiilurc rf 
models investigated. Having proposed guidelines for diffeicid 
types of buildings, a study was made for n 15- siniy steel 
frame apartment building in Cambridge, Mass. ITie study in¬ 
cludes experimental measurements of dynamic icsporoe to 
wind over a year’s period at various stages of coiixlriictii-u, 
predicted behavior was compared to that observed in t'*c 
field. Structural and iioii-siriieTural clemenls were included to 
accurately predict response for the small amplitude rnnlinr 
observed. 

Pub May 74; 64pSeismic Design Decision Analysis Report 
No. 13; Dept. Civil Engineering, Mass, hist of Technoh^v. 
Cambridge. Mass. 02139 PC’ $3.1)0. 

Abstract provided by LIMA. 
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a TALEHAOHA, Mass Inst, of Technology. School of En¬ 
gineering, Cambridge, Massaehitseu* 02130 

This is the fourteenth in a series of reports covering work sup¬ 
ported by the National Science Foundation under the pro¬ 
gram of Research Applied to National Needs (RANN). 

A description of the methodology and pilot application to the 
SDDA problem have already appeared in Report 9 Chapter 
2 of this report deals with the sensitivity analyses of the 
SDDA problem to several parameters. A concise form of the 
SDDA mathematical formulation using matrix notations is 
also presented in Chapter 2. A new graphical method for the 
deteimmation o! a suitable design strategy for a given design 
situation is presented in Chapter 3. Illustrative examples of 
actual situations are presented in Chapter 4 using the 
proposed graphical method. 

The results of sensitivity analyses of the Seismic Design Deci¬ 
sion Analysis problem to Die annua) risk curve, human life 
and injury costs and maximum tolerable death late arc 
presented herein Two criteria to decision-making were con¬ 
sidered: cost-benefit with a dollar cost assigned to life loss 
and maximum tolerable lives lost ratio. 

A new graphical method for the quick determination of a suita¬ 
ble design strategy for a group of buildings of given structural 
type and general location is presented. The risk curve of the 
building’s location is superimposed on a tone-coded graph of 
standard risk curves and the optimal design strategy is readily 
determined. As an illustrative pilot application, (he method is 
applied to the choice of optimal design strategics for multis¬ 
tory reinforced concrete apartment buildings in Huston, l ong 
Reach, anti Paducah for each optimality criteria. 

Pub. June 74; 36p., Seismic Design Decision Analysis Report 
No. 14; Dept. Civil Engineering, Mass. Inst of Technology, 
Cambridge. Muss 02139. 

Abstract provided by l-'DAA. 

SUPPORTED HY U S Nall. Science Foundation 

3.0063, DAMAGE PRORAIJII.ITY MATRICES EOR 
PROTOTYPE RUll.OINGS 

fl.l'. WHITMAN, Mass. Inst, of Technology. School of En¬ 
gineering, Cambridge, \1a.s\acbii.\ell.s 02139 

This is lite eighth in a .scries of reports prepared under National 
Science Foundation Grunts (IK-27955 and (H-29936 

Starting with this report, a new title lias been assigned to the 
scries Previously the scries was called Optimum Seismic Pro¬ 
tection and building Damage Statistics. The new title, 
Seismic Design Decision Analysis, more apply indicates the 
overall objectives of the study To date, SDDA has been ap¬ 
plied only to multi story buildings. However, the same basic 
approach can he applied to a wide range of engineered facili¬ 
ties. Use of the words ‘decision analysis,* and omission of the 
word ‘optimum,* reflects the need to consider human and so¬ 
cial values father than colying solely on cosl/bcncfit analysis. 

This report presents damage probability matrices (DPM) for 
multi- story buildings, developed from various sources by 
various techniques: Documentation of actual earthquake 
dumugc, theoretical analysis, and judgment Ibis effort was 
.specifically aimed at developing DPM for the pilot applica¬ 
tion of SDDA to multi story buildings in Hoston More par¬ 
ticularly. the DPM presented in this report are intended to 
apply to 5 U) 20 story buildings with reinforced concrete 


similar meanings to the terms UHC O, UHC I and UHC 2. 
Superzone S denotes a lateral force requirement twice that 
for Zone 3 

Pub. Oct. 73; R2p., Seismic Design Decision Analysis Report 
No. 8, Depl. of Civil Engineering, Mass. Inst of Technology, 
Cambridge, Mass 021 39 

Abstract piovidcd by l-DAA. 

SUPPORTED HY U S. Natl. Science Foundation 

3.0064. SUMMARY OF METHODOLOGY AND PILOT 
APPLICATION 

H V WHITMAN. Mass. Inst of Technology. School of En¬ 
gineering, Cuinhrulge, Mawaeha.wtty 02139 

this is the ninth in a series of reports covering work supported 
by the National Foundation under Grants GK-27955 mul Gl- 
29936 The paper reproduced in this report is. in effeci, a 
shortened xcisioii of Report ID scheduled for release at the 
etui of 197.7. The development of the damage probability 
matrices is described in detail in Report K. This paper 
describes a procedure for balancing cost and risk called 
Seismic Design Decision Analysis (SDDA). While the 
procedure potentially has a broad range of application, this 
paper focuses .specifically upon building code requirements. 
To illustrate the procedure, a pilot application is presented 
involving buildings of moderate height in Hoston. 

Pub. Oct. 73. 54p., Seismic Design Decision Analysis Report 
No. 9; Dept, of Civil Engineering. Mass. Inst, of I ethnology, 
Cambridge, Mass 02139. 

Abstract provided by FDA A 
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3.0065, STRUCTURAL MODEL TESTS OF 
EAR TUOUAKE EFFECTS (ES 047) 

//’ HAl.SARA, US. Army, Waterways Experiment Station, 
Vicksburg, Xfissiwppi 39180 

Purpose of study/investigation: Jo investigate the response of a 
model concrete arch dam to simulated seismic motions- I he 
results will provide information to verify analysis methods for 
predicting the response of dams to earthquake motions. 

Approach or phut: A l/24-scale model of the North Fork arch 
dam will be subjected to vibratory loads at tire crest and to 
vibratory ami simulated earthquake motions at the base of 
the dam. ’I he response of the dam will be studied and experi¬ 
mental results will be compared with analytical predictions. 

progress to dale: Tests on Ihe model dam using clectiomagnotic 
vibrators mounted on die crest have been completed 'Ihe 
vibrators were run in and out of phase and the water level in 
the reservoir was varied from full to empty. The data will 
provide information on mode shapes and the damping 
characteristics of the dam. Preliminary tests using a closed 
loop, servo-controlled, elecirnhydraulie vibrator have been 
successfully conducted. The vibration lest was conducted at 
constant force levels arid swept through its frequency range. 
A three-dimemkmal grid for a finite element calculation lias 
been set up. The calculations will be conducted using the 
SAP code and compared with experimental data. 

SUPPOR TED IlY U.S. Dept, of Defense ■ Army 

3.9066, EARTHQUAKE RESISTANCE. OF EARTH AND 
ROCKER.E DAMS 



3 (1067. 

.me) I., perform analytical. . ,iml field studies for 

unppixing current Corps of hipineef design procedures. 

Approach Prir.tip.il approaches are ideiUified by consultation 
v,ill) t.tfimis authorities and noted experts in seismology, soils 
engineering. dynamic analysis methods. laboratory lest 
procedures, and field exploration techniques Recommended 
\sotW items arc pursued in the laboratory, full-scale verifica¬ 
tion tests are undertaken, when appropriate, and related 
theoretical analysis methods are exercised anil examined 
Methodology for the analysis and design of earth and rock- 
fill dams during, earthquake-induced motion has been 
developing over the past decade Reviews of these develop¬ 
ments reveal that at least three schools of thought, regarding 
concept and approach to the problem, are m vogue The 
goal, however. of all the methods is to estimate the per¬ 
manent defx'intdUon of earth danis caused by earthquake mil¬ 
lions Knowledge of the residual dam deformation after an 
earthquake might indicate the need for additional freeboard, 
a wider crest, flatter slopes, buttressing berms, additional fil¬ 
lers. relief wells, etc Thus, the research plan for this xvork 
unit includes continuing personal liaison with recognized 
authorities in the field of earthquake engineering and per¬ 
tinent xiibspecidllies in order to assess the pulse- of-lhe art, 
to he axx.irc of jilxanced thinking and the results of concomi¬ 
tant research on the subject, and to apply ihe most promising 
research aspects to Corps design problems. A suite of so¬ 
phisticated computer software is continually heing assembled 
along with a maturing and unique laboratory testing program 
to provide quantitative evaluations of dam behavior during 
earthquakes 

because the approach to this work unit requires u continuing 
assessment of the stale of the rapidly developing art of 
earthquake engineering as applied to soil, rock, and earth- 
lock mixtures, and lo the behavior, stability, and safety of 
viructures composed of these materials under earthquake 
loading, an a priori listing and scheduling of sequential steps 
to the stated objective would he inappropriately dogmatic for 
the necessarily research-oriented approach requited for this 
work unit. ( iext Abridged) 

SUPPORTED UY U S Dept of Defense • Army 

3.0067, STUDY OF GROUND SHOCK INDUCED 
I lOUf.FACTION AS A MECHANISM 1-OR FAILURE OF 
MILITARY INSTALLATIONS 

J C JACKSON, US Army, Waterways Experiment Station, 
i'lcksbiir#, Miisissippi 391X0 

To determine the effect of percent saturation on wave propaga¬ 
tion phenomena in sands, in order to assess the effect of the 
presence of groundwater on free field stresses and motions 
caused hy a nuclejr blast, and to investigate liquefaction 
potential of .soils under the combination of outrunning and 
locally airhlast-imluced ground shock. Ground shock due to 
earthquakes has caused the failure of conventional structures 
hy liquefaction (the formation of a quick-sand conditions), 
the potential of nuclear blast induced ground shock for caus¬ 
ing failure of military installations will be investigated. The 
relevance of this work is the use of its results for construc¬ 
tion of protective structure facilities to prevent such failures 
and in target analyses ns a means of destroying enemy facili¬ 
ties 

A series of wave propagation experiments will he conducted on 
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lions are applied lo the soil specimens. Movement of inclu¬ 
sions covering -i wide range of density will l»c monitored m 
order to detect any tendency for liquefaction to occur. If 
possible, an experiment will he designed lor a future HI-, field 
test 

Supporting agency address information: OCT-. Waterways Ex¬ 
periment Station, Vicksburg, Mi. 3011(0 

SUPPORTED HY U..S. Dept of Defense - Army 

3.0068, STAIULtlY AND DYNAMIC RESPONSE DI- 
COOLING LOWERS 

0 /> Hfl.UNCION, Princeton University, School of Engineer¬ 
ing, Primi-vm, Nr* JnM‘\ 0854(1 

The first phase of this reseaieli will locus on bifurcation Mobili¬ 
ty of thin shells of revolution and will consist of analytical 
studies on: cylindrical shells under wind tootling with free lop 
anti elostically-suppoi ted base; toroidal shells under uniform 
pressure and under wind pressure with free lop and fixed 
base; hyperboloids under uniform pressure ;md mulct wind 
pressure for siittply-suppoi led boundaries ontl for free top 
ami fixed base. Included will be miinetieol (finite element) 
studies on hyperboloids under unifoim pressure anil under 
wind pressure for simply-suppoitecl boumlai ies, for free top 
ami fixed base, and for ea/inble thickness cooling-tower type 
shells with ring lop anil flexible base. 

The second phase vvjll focus on the non-linour, snap-tlitougli 
analysis for thin shells of levolulion as well os oti transient 
earthquake analysis and will consist of numerical (finite ele¬ 
ment) studies on: inm-lineai analysis of cylinders and hyper¬ 
boloids to study tile influence of the so-called geometric stiff¬ 
ness effects, application of the non-linear analysis to cooling- 
tower type shells to develop ,i snap-through analysts foi sta¬ 
bility, transient earthquake analysis foi cooling-tower type 
shells to include the influence of spatial variations in ground 
motion. Additional theoretical work on iui|)c»Tcctioii analysis 
for toroids to extend pievioiisiy published work and to 
prepare for an analysis of die impel feet ion sensitivity of coni- 
ing-tower type shells will also be included 

SUPPORTED HY US Nall .Science I'oundiitiori 

3.0069, REGIONAL t AU l IKJUAKl. RISK STUDY. 
T ECHNICAL REPOR I 

UNKNOWN, Mississippi Ark. I'emt Council, A/eru/duv, Tea- 
ar.v.tce 

This report describes the seismic risk in the MATCOO/MDDD 
area. It is written to serve primarily as an aid in the establish¬ 
ment ol a public policy regarding earthquake protection. T lie 
risk is stated in terms of potential property damages and life 
losses Each decade, from the present to tile year 20211, is ex¬ 
amined considering present construction methods und/or Hie 
introduction of more earthquake lesislive construction, flic- 
geology and seismic history of the region ure reviewed, ihe 
probabilities of different intensity quakes and a decision 
theory rationale are used to evaluate the tine risk in terms of 
expected losses. 

Pub. Sept. 74; Mass. - Ark- - Tcuu. Council ol* Govt. Memphis 
Della Develop. Dept., 125 N. Main St. Room 518. Memphis 
Tcnn. 38103. 

Abstract provided by FIMA. 

SUPPORTED UY LUS. Dept, of Housing & Urban Develop¬ 
ment 
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/.. lU.RU. Univ. of Alaska, Geophysical Institute, Collette, 
Alaska 99735 

Abstract: The main purpose of the contract was to gain insight 
into the crustal failure mechanism and the associated source 
phenomenon in Alaska Phis effort includes the operation of 
the short-period telemetry network anil the three long-petiod 
borehole installations used for the measurements of crustal 
tilts. Through the telemetry system there is now on hand an 
almost complete record on the seismicity of Central Alaska, 
covering a total of four years, and of much higher accuracy 
than was hitherto available. I he operation of the borehole 
long-period seismometer lias revealed lilts associated with 
earthquakes as small as magnitude 3, winch are consistent 
with the tectonic stress axis, hut do not seem to conform to 
clastic fault dislocation models. Analysis of literature suggests 
that Russian observations of the Vp/Vs iatio, diminishing by 
about II I prior to larger earthquakes, can be explained by 
the decrease in Vp/Vs ratio due to micro-fracturing (ob¬ 
served in the laboratory) ami theoretical as well as experi¬ 
mental work on Vp/Vs changed ns a function of pmosity. 

Pub. Jan. 71: 77p„ N‘ PIS No. AD-719 8-10: PC $.1.00 ME 
$0.95. 
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J.O07f, EVALUATION Ol EEASIRU.ITY OI ; MAPPING 
SHISMICAi.I.Y ACTIVE FAULTS IN AI.A.SKA 

/„. OBDNl.Y, Univ. of Alaska, Geophysical Institute. Collette, 
Alaska 99715 

Abstract: The author has identified the following significant 
results. 'I he sharp bend ill the Alaska Range near 65 deg N, 
150 deg W is now thought to enclose a corner of the 
northwesterly migrating north Pacific lithospheric plate. Sub- 
ductioa of the plate beneath the continent is believed, on the 
basis of hypoecnlral distribution, lo occur along Cook Inlet 
and the eastern flanks of the Aleutian and Alaska Ranges as 
far northward us Mt. McKinley. The nature of tectonic defor¬ 
mation here, particularly in the area of the hend in the 
Alaska Range, is understandably complex. The Denali fault is 
thought to be of n transform character in the vicinity of Ml 
McKinley (i e., it is thought to lie the surface along which 
the oceanic plate separates faint the continental plate). On 
the I-RIS-I imagery, however, it appears that there’ me a 
number of sub-parallel faults which brunch off of the Denali 
fault in n southwesterly direction. Slippage along these wonld 
tend to squeeze material around the inside of the head rather 
than the plate being directly underthrust. All of these sub- 
parallel Faults are sei.stnieally active. The right-lateral fault- 
plane solution obtained for this event is consistent with the 
concept of slippage around the bend on a set of sub-parallel 
faults in the manner pustulated the best images to show 
these features are 1066-20444 and 1266-20572. 

Pub. Jul 71 13p., NT IS No. 1:71-10842: PC $1.00 Ml- $1.45. 
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3.0072, INSTALLATION AND OPERATION OF A 
TELEMETERED SEISMIC NETWORK ON THE ALASKA 
PENINSULA 

UNKNOWN, Univ. of Alaska, Geophysical Institute, lairbanks, 
Alaska 99701 


3.007,1. STIFFNESS DEGRADATION OP REINFORCED 
CONCRETE MEMBERS SUBJECTED TO CYCLIC FLEX¬ 
URAL MOMENTS 

l' V Hl-.RTf.no, Univ. of California, E:irllu|uake Login Res. 
Clr., Berkeley , C alifortiiu 94720 

Abstract- A method of testing ami evaluation of stiffness 
degradation in the inelastic regions of reinforced concrete 
beams is presented in this report Selection, fabrication, in¬ 
strumentation and testing of specimens are described in 
detail. Pour (reams having rectangular cross sections were 
subjected to different deformation histories including 
reversed loadings. Pest results are presented in terms of 
hysteresis loops for steel and concrete strains, curvatures ami 
deflection. Effects of deformation history on stiffness, 
strength, ductility and energy absorption and dissipation are 
discussed. 'I fti.s report constitutes the first phase of a continu¬ 
ing program of investigation and recommendations for 
further research are indicated 
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3.0074, THE UNPREDICTABLE DISASIER IN A 
METROPOLIS • PGHI JC RESPONSE TO I I IE LOS AN- 
GHEES EARTHQUAKE OF FEBRUARY. 1971 

LB BOl/RQl Hi, Univ. of California, .Survey Research Center, 
Berkeley, California 94704 

Abstract: A combination of findings on post earthquake publa. 
behavior suggests that persons who are outside a certain 
perimeter following a disaster are given less assistance by dis¬ 
aster agencies and are not defined by others as 'victims’ 
while often experiencing wlint they themselves consider to he 
severe emotional damage. 
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3.0075, EARTHQUAKE SAFETY OF SCHOOL 
BUILDINGS 

B BRRSl.fiR. Univ. of California, .School of Engineering. 
Betkcley, California 94720 

A large number of sehonl buildings are unsafe if subjected to 
strong motion earthquakes. It has been estimated that in the 
IJ.S. the demolition of the old amt construction of the new 
school buildings lo replace the unsafe facilities will require 
an expenditure of several billions of dollars and cause disrup¬ 
tion to school sites and ongoing education. While the unsafe 
buildings do not meet some of the current standards, it may 
be possihlc to modify many of these buildings to bring them 
up to a safe standard. Compared to demolition and new con¬ 
struction, this represents potential saving of about one-half 
billion dollars, conservation of open space nnd existing 
school sites, and preservation of community landmarks Ip 
this study various types of school buildings and typical 
problems in earthquake safety will he identified and and cur¬ 
rent criteria used in evaluating this safety will he reviewed. 
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... li,; >i.j i,»f m( ruiitortcil concrete components 

u i.il-rir.,' n:i:u K'.ans with K'liunn studs is inicsttgated. 
]-M -r.ffor -|Mvoo .n'.l shear *.p*n to depth tJli»s of each 

.. ..(I. s ,,] iwOvs' '.ere x.irtcd Hi order to stut1> their 

nil ,11 ok res .iV’sof|,lio:i .mil stiffness degrading pro- 

• Hu.-' 1 he !<L’.!ii’s uat loaded by ii'tng <• hydraulically 
j .^er,.l flfviu-:iiv..lK t,.i)lhllc<l actuator Similar beams 
..•ft r. sie,: Ji:.kr .a. !'i s!.ilu an! dynamic i1mduions I oad- 


l.llssii' i' nu.ciei'.i-sur-.iiuiv. .mil shear lorte-sheur deforniu 
u.a. > s s ..| rel.il "ri'hi|'s I'.ne I'eeii <ihr.nricii I he results 
. ir , in Kims ot cncr^> absorption. siiffni's- deteri- 

. • -w 'to I'.th "'•I 'lvtkKii"n dnuihiy It is concluded that 
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\r- ,i , Ok cl.--.ek |>':ki )1 of a finite eleineni computer pm- 
j i.j:ii lor hi e.if stain analysis ami dynamic c.irllu|unke 
i.' 1 '..ii-. ac.iUsis of anh ilam-lnuuilattoit systems is 
.k'.iiKd I he pi.armn uses mosl ot the logical fe.itures o| 
the somi'ii'.ei pr.-grom SAP I hree diflorenl element types 
ate uiel i'leJ ii. the iHopr.mi. these aie considered to he the 
m.-si M.it.ihle elements foi ase in ike thiee dimensional .uul- 
\m, .a itel daw s>,stems ll-.e piogt.itu generates the futile 
e!en > III n.esl: f t!v 'I'lcn. bum a rekitii el> small amount of 
. : 11 o 11 i’iMi rm\ a stalls i«r dynamic analysis ol the 

...ia,i .a.: |mi!i‘. mil the resulting ih.s|ilaeen)ents anti 

' 1 1 e - ■ Ills diu.n Ik |'alt of the program Uses special 11 ll • 
r.vris.:l t'fs-ssduies uliish are shown to he iciy effieienl in 
in. aa ihsi. ol ifsl) si.mis Ihe report includes a Oriel 

.k'sripiion of the elements, a study alporlihm ami the an.dy- 
>is s.ip.d'iliMc* ol die piopram I inall> the .lpiilieation of the 
: r.-i’MKi to the stain ami s.ifllainahe lesponse analysis of the 
Monms I'oim dam is demonstrated 
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Al'ir.isl An an.iluie.il I'locediirc is detelopeil which utilizes 
..uaiiidateial. Iii.t.ii strain ftmie elements, special traiHe ele- 
laenis. aual lofee rod elemenis. .uni hi ilirectional lielink ele¬ 
ments in order to siittlv iwn-dimerisional reinforced concrete 
1 1 .lines with attached 'hear panels Much are siihjeetcd to 
lire's- lateral forces Onrinp Hie incremental loading 
I'roecdiiu. allov.imc is nude tor the cracking and destruc¬ 
tion ol Lomic-rc elements ssitli tethslrihution of stresses in 
Hie surrounding structure hy iterating the solution wiU\j,\ 
each load tricfemerit Ihe tielinks are used to connect the 


anisouops ni'Mvi •• . 

used here includes anisotropy for describing cracked ele¬ 
ment. but assumes the tint-racked element* isotropic 

Material constituti\e relations are’ not mollified for the bust- 
al stress slide. This method ol analysis is applied to a sci of 
test examples and to tiame-aiul-panel models Predictions of 
cracking, stress patterns, and deformation}* ate computed to 
esperimetdal tesults wheic [lossihle. 
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TOR INIU.ASIIC DYNAMIC RISPONSI: Ol PfAM'. 
srm:< TURPS 

A I. S'-hVzt.*f.V, l 'ni \. of Ciilifoinia. Pinllnptakc l ugin. Res. 
Or ., /h-iki'k'y. Oihfoi nht 947211 

Abstract: A computer program lor ihe ilynointc tespotise iitmly- 
sis of inelastic plane siiuciurcs of .irbiti.tiv conftgmidiot) is 
described. Ihe program consists of a series of base subrou¬ 
tines which carry out a step- by-step dynamic analysis 
Subroutines lin structural elements ol a vortciy ul types may 
he deieloped independently ami added to the base puipraiii 
Subroutines for arhiUnuly oiiouled tuiss elements, arbitralily 
oriented beam column elements, infill shettr panel ck-ineim 
,md semi-rigid connection elemenis have been developed ae.;l 
n/i* described. Ihe direct stillness method is levtcued, with 

р. irlienlai enipliasis on the selc'ctiim ol ilisplacetiU'Ml and 
deformation degrees of lieedom. I lie slcp-b) -step dyii.imrc 
analysis ptoeeduie for inelastic stiuemiL-s is eonsidi-tcd in 
detail. Itislruettotis to be followed when adding new elements 
ii» the program me presented. 

Pub Apr 73: loop.. MIS No. PU.221 2hO/3. PC' -jMMi MI ; 
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3.0080, SI ISMIC'I I Y Ol- MI-NDOCINO I SCARPMJ'M • 
(iORDA RllXil- RIXilON - CAUIORMA 

1.(1 Kl.llll, Univ. of (‘alifornia. Seismti^iapltic Staiioo, 
lU;k,Ac\. f nft /«)>hoi 94720 

Abstract: Ihe aim of the study was to study ill more detail the 
eaillu|uakes in Niuthein California using enhanced recording 
l.icilities Ihe main interest was in the icgional seisriiicity te- 
kited to the tectonics of the legton of the San Antbc.is l.mlt- 
(rorda ;inil Mendoi.'ino eseai pinents-CuscmlL' and Klmii.ith 
Mountains; the regional crustal siructnte telated to 
c-.irUuiu.ike dvpdi and medunisni. and die seismic tisk of 
Northern California. 

Pul* Sep. 7 1 I 5p . MIS No. AD-739 7.59: !><.' 
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3.0081, eoNsnujTivi: modi-i.s for cvci ic* pi a.siic 
PITORMA'I ION Ol- CNOINI-F-RINO MATliRIAI S 

J Af. KEi.LY, Univ. uf California. (iarlUipuikc liugin Res Ctt , 
Rvrkvtvy, California '14720 

Abstract - Incremental methods me euriently being deielopcd 
to solve transient problems of structures suhjcci to 

с. irtlu|uako exeil.uion. A general continuum theory of dislo¬ 

cation motion is used to investigate the response of crystal¬ 
line solids to cyclic straining in uniaxial tension and compres¬ 
sion For macrosewpienlly homogeneous del'ntnv.nioti under 
uniaxial stress << simple one-dimensional equation suffices to 
relate the plastic strain rate to dislocation Dux. Ihe material 
is characterized hv evoli lion- ■ e i r ot si l e-itiiu 
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exhibit respectively a R.msehinger effect. isotropic hardening 
ixtxd isotropic softening when subjected to a program of alter- 
natirtfi strains at constant rate 
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J.00H2, INHI.ASTIG lUOIAVlOR OF S I l l'l RFAM TO- 
COI-UMN SlMJASSRMm.AGI S 

// K/?4R7.VK/.//G Unlv of California. Earthquake Fngin Res 
Or., llerkrlcy. Colifunuo 94720 

Abstract A thorough experimental investigation of a Column 
with two beams framing into it. was earned out I he selec¬ 
tion of a model suitable for laboratory testing is discussed, 
ami a description ol the experimental setup and the testing 
procedure is presented Ihe expcrittteiu.il data obtained in¬ 
clude the section properties, loading histories, comprehensive 
tallies of all load and deformation patametets. luud-detosnia- 
iron Hysteresis diagrams, deftu mation fields and strain 
(sttess) disirihtilions in the connection areas. A tietailed in¬ 
terpretation of the lest results is presented, including an 
evaluation of the significance of the most important geomet¬ 
rical ami lopping parameters with respect to stiength, stiff¬ 
ness and ductility. The effect of these parameters on the 
energy absorption capacity and energy dissipation is studied 

Puli Oct 71 3(Hip„ NIIS No I’ll-21 I 335. t’O Sft Ml Ml' 
$0.95 
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3.0083, INI-1.tTNCh Ol- I1ASI: ROCK CHARAC- 
Thinsiics on ground ri sPonsf 

J. f.YS^H.tt. Unis, of California, Hnitlupiahe Fngin. Res Ctr , 
Ih'iki-lcy. C iihltiiiiin 9472(1 

Abstract. Specifically the investigation involved a study of the 
effect of the defoinial'ility of the rock umleilymg nine dif¬ 
ferent soil deposits, ranging in thickness (torn 5(t to Hut It. 
on the acceleration ainplitiule and fiei|iicncy characleri-stics 
of the motions developed in die rock and at the Mitlace of 
the deposits 

Pub Nov. 7U .15 p.. NIIS No I'll-I'll K97 PC 5\0U Ml- 
$11.95 

SUPPOR I 111) R Y University of < 'alifm nia 

3.0084, RAM-: Ol I OADINO l II l-( * I S ON UNCRACKkl) 
AND RFI’AlRId) RI-:iN|-Y)Rn:|) CONCUR II MI-.MRFRS 

SA AM//f.V, I'nis. of California, l-atllupinkc Pugin. Res. Ctr . 
licrkolcy, Ciilifonii/i 9472b 

Abstract: file effect of high loading rales oil the behavior of 
reinforced concrete struclnres and the effectiveness of the 
epoxy- injection tedini<|iie of icpairing cracks in such struc¬ 
tures have been studied through tests oil si\ simply-sup¬ 
ported, doubly-reinforced, concrete beams, /'ones of time- 
varying moment were developed in the specimens by impos¬ 
ing 1 %...»• il l. si: ... .-»»! Wl \t' -s .1 lb • Tit ll ’*S S if ill I 
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.3.tl»85, I I AS I IC-I’I.AS I 1C l ARTHUt 'AKF RI-SPONSI-: 

or SOU -RI 'll PINO SYS I f-MS 

/. Af/A'.-IA//, Unix of ( 'alifornia. l-aulii|Uakc biigin Res Ctr. 
Hfiki-lry. ('alt lot uni 94720 

Ahstiact I-Dec is ol plastic soil deform.ition on the c\iitJii|unke 
response of buildings using elastic-plastic finite element 
models me presented Non-uniform snppoit excitations were 
gcnciatcd statistically to reflect the soil-layer formation of 
downtown lokyo (he lumped mass model of the building is 
attached through a massless ngid mat to the soil which is 
represented by a set of finite elements arranged in ilnec 
rows, representing two typical soil layers of downtown 
lokyo Numerical results of clastic-plastic analyses for 3,9 
and IK story buildings with and without basements were 
compared with those of the corresponding elastic systems as 
well as buildings with the hast* fixed at rile ground level 

Pub. Aug. 72. I b4p , M IS No. PR-214 PC M.OO Mb' 
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.3.0086, INVP.S I IGA HON Ol HIGHWAY RRIDGI 
|)!:SIGN MKJIlODOIOGY FOR PROVIDING STKUC- 
I HUAI RhSIS) ANTH IO l:AR‘l HOt'AKHS 
/’/:'iVX//.,V. Univ. of California, Sciiool of Hngincering, 
//erAo/.-v. Cu/r/oorm 9472(1 ((l2l(llil( I RAIS) 

existing bridge design methodology tor providing seismic re 
sist.trice will be evaluated A more ialion.il approach will be 
developed and iccomntc-nd.iUniis made tor correcting any 
deficiencies found in existing specifications 
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.3.01)87, IHRl.F. D)MFNSK)NA1 STOHIAS’IH' 

MODFl.I.ING Ol SIRONG FAR 11IOUAKI- GROUND 
MOTIONS 

/. /'/-.'A'/'//-.A'. Univ. of California. School of l-.nginccring, 
Dcikrlry. Caliiumiti 9472b 

Ilit- ob|celive of die research is to establish thicc-dinicrision.il 
stochastic models of strong e.iitlupiake ground motions 
which include the diccls of local soil cotKininns. magnitude, 
epiccntral distance, and depth <»f focus I hese models are 
noiistutionaiy in character and possess statistical properties 
which are consistent with those of real earthquakes. 

The piopcrlies are being established through statistical analyses 
of strung ground motion data. Cmariance and cross-correla¬ 
tion functions are being generated for the individual and 
component pairs, respectively, of recorded ground motion 
iiceelcrations. Ihe random characteristics of magnitude and 
direction of the time dependent resultant acceleration vector 
are being examined with respect to soil conditions, etc. 
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M Mr ,-t A 'circs of eight tests of Uge ftdl-si/c heiitn- to- 
v .,i„imi i.nmectmr.s subjected to cyclic loading s.mnlaimg 
,auU|u.d.c ctTci.es on a building fume base been performed. 
Ml }v.,no were made of A36 steel. 'I he connections «» the 
I vain i.’ column stubs were either of the all welded type, or 
.•f Melded flanges and boiled web types 1 he principal objee- 
iisc ,.f ihe wotk vs.is to determine the behavior of these two 
tv 11 i s nf L.inneeiH.ns under sesete cyclic loading well into the 
ii l-IjMk range and to assess the difference in then per- 
torm.mce All sonnetlioiis showed strengths in excess of 
capacities determined by the simple plastic theory, i.e.. 
•siiho-it regard to strain hardening Ihc hysteresis loops in all 
cases nere remarkably stable in shape under repealed load¬ 
ing eules Alt-welded connections showed excellent dnetivi- 
iv The bolted sseb-ssehkd flange type connections also 
beh.e-eJ well, but were less ductile 
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3.0090. OPMMl'M DfiSlGN OF F.ARTHOUAKE-RE- 
SIS I AN I SHUAR M.Tl DINGS 

/> H-tV. Luis of California. Earthquake Fatgm. Res. Ctr, 
/tzrG-h-v. Ca/iforma 94720 


Abstract l he tepoil is the fust of a series of studies concerned 
w it It identirication and simulation of the response of multisto¬ 
ry fumed buildings as a function of design variables and 
e.ifthi|uake ground motion. A methodology is developed via 
(ipltini/aiioii theory, in which concepts of objective function, 
behasuir.il constraints and system dynamics arc given a 
mathematical structure upon which optimal synthetic design, 
application to one-hay. multistory, unhraced frames is 
discussed to illustrate the methodology. Minimum volume of 
column sections is taken as the objective, along with tile con¬ 
straint that the structure should respond elastically with 
limited retain c story drifts under moderate earthquakes. 
System dynamics appropriate to a shear-type building Frame 
is adopted along with ground mutton charactcmtwl by stan¬ 
dard pseudo-velocity response spectra 
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.3.13091, DYNAMIC HF.HAVIOR OF A HIGH-RISR 
DIAGONALLY HRACLO STEM. UUlLDlNG 
/i Hf-.A. Unis of California. Earthquake F.ngin Res. Ctr., 
fle/ketex. Colifotnid 9472(1 
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3.0092, ACXTTJ-KAT IONS IN W*’* 
HARTHOUAKI-S IN I ML WKST FRN UNI I M) M A I- 
I'M HCUNAIUA.. Uitiv. of California. I atthquiikr l-uj’ii 
Tir . Hcikeh'V. Gtli<<»n"i 9-1720 


Abstract. Maximum accelerations iccukIs on u>yk silo 
earthquakes in the Western part of tin- United StM 
summarized, ami aUcniinirou curves .showing the dccr. 
niaxiintirti acceleration with incieasiog diM.mcc Do 
zone ol energy relco.su me developed lot dilleiont '■>*•»> 
earthquakes Changes in nccelctatum level ami ptedui 
periods of rock nmlioiis with distance ate also analyze 
significance of maximum accclciatinn level as no milk', 
intensity of ground .shaking is discussed 
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.3.0093, MODIFICATION HF SL.ISM3MJRAI'H Kl < 
FOR HI-TtiCTS ()l ; l-OCAl SOll CONDlllONS 

PH. SCHNAhl.l., Univ. of Caliliuilia. I iiitlnpiiibe I ngn 
Ctr., ficrkvlcy, Liilifitrmti 94720 

Abshaet: A I'rocctlure loi niodifyiug the time Instoi 
seismic records for the died o! local soil comUb 
presented The toelluicl is luiseil on n ctuiveittiniia 
tliniensioritil w;ive-(mi|i;igatioti upimutch with ei|u 
linear soil properties extended to practical Use lor ti 
motions through the fast I tuoicr technique I he v.di 
the approach is tested against the motions lemrdcd 
soil sites and one rock site during the 19.57 San l r. 
earthquake. 1'he good agreement between the eonipnt 
recorded values itulieotes that mek motions can he- ooi 
from motions recorded on soil deposits, and lh.it ill- 
puled roek motions in turn cnti he used to predict the 
thnt would have been recorded under different s< 
geological conditions. The method is nlso used to c 
the probable rock motions in the vicinity of IT Centre 
earthquake of 1940 and die ground surface motin 
could Iv-.ve been developed on various soil conditions 
same general urea 
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3.0094, EFFECTS OF SOIL CONDl l lONS ON OR 
MOTIONS DURING FARTIIQUAKHS . ALASKA 
CALIFORNIA 


H U. SEED, Univ. of California, Inst, of Trans & Tmf Engin, 
Berkeley, Californio 94720 

Investigation was initiated in order to develop better un¬ 
derstanding of the regional distribution of shaking intensities, 
during earthquakes. Methods of assessing the response of soil 
deposits have hecn developed ami used to analyze the ground 
motions recorded during earthquakes in San Francisco 
(3967), Mexico City (1962), Anchorage, Alaska f|9f>4), 
Osaka, Japan (! 964) and Tokyo, Japan ( 1963). The analyti¬ 
cal techniques have advanced to the point where they arc 
being incorporated in design studies of significant structures 
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J.009S, ANALYSIS OF THE SLIDES IN THE SAN FER¬ 
NANDO DAMS DURING THE EARTHQUAKE OF 
FEBRUARY 9, 197! 

II.fl. SLED, Univ. of California. Earthquake Engin. Rev Or., 
Berkeley, California 94720 

Abstract: The conditions leading to the slides in the San Fer¬ 
nando Dams during the earthquake of Feb. 9, 1971 are 
described, together with the results of detailed field and 
laboratory studies conducted to determine the properties of 
the construction materials and the causes of the slides Tile 
mechanism of sliding in the Lower Dum is reconstructed and 
it is shown that failure of die upstream slope resulted from a 
loss of strength in the soils near the base of the embankment. 
The results of dynamic analyses of [lie dams arc presented 
and shown to be in reasonable accord with the observed per¬ 
formance. 
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3.0096, SOU. MODULI AND DAMPING FACTORS FOR 
DYNAMIC RESPONSE ANALYSES 

ll.It SEED, Univ. of California, Earthquake Engin. Res. C'tr., 
Berkeley, California 9472b 

Abstract: The report summarizes the available data concerning 
the shear moduli anil damping latios for soils. Clearly more 
data on these dynamic eharacteiislics is required, particularly 
for silts, clays and gravelly soils. However it is hoped that the 
data presented will serve as a useful guide in the .selection of 
soil properties for dynamic response analyses and that other 
engineers might he encouraged to make available uny addi¬ 
tional data which would supplement Unit presented above 
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3.0097, A SIMPLIFIED PROCEDURE FOR EVALUATING 
SOIL LIQUEFACTION POTENTIAL 

//.// SEED, Univ. of California, Earthquake Engin. Res. Ctr , 
Berkeley . California 94720 

Abstract: Catastrophic failures in iccent earthquakes have pro¬ 
vided a sobering reminder that liquefaction of sandy soils as 
a result of earthquake ground shaking poses a major threat to 
the safety of civil engineering structures. Major landslides, 
lateral movements of hridge supports, settling and tilting of 
buildings, and failure of waterfront retaining structures have 
all been observed in recent years as n result of this 


liquefaction potential and to compare the results o 
the method with a mimher of cases in which liqu 
known either to have occurred or not occurred in i 

Pub. Nov 70: 43p, NTIS No PH-198 009: PC’ 
SO 95. 

SUPPORTED BY University of California 

3.0098, ANALYTICAL INVESTIGATIONS < 
SEISMIC RESPONSE OF LONG MULTIPt 
HIGHWAY BRIDGES 

B’. TSENG, Univ. of California. Earthquake Engin. 
Berkeley, California 94720 

Abstract. Descriptions are given to the analytical im 
of the seismic response of long, multiple-span 
bridge structures of the type which suffered lieav 
during the Sail F ; ernando earthquake of Fchrnar 
Linear ami nonlinear mathematical modelling of t 
hridge structural system is presented A threc-d 
elasto-plastic flexural column model suitable for 
the coupled inelastic behavior of reinforced conei 
columns is described in detail. A nonlinear nui 
model for simulating the nonlinear discontinuous l 
bridge expansion joints is also presented. Then, a 
linear and nonlinear analytical procedures are vie: 
determining the seismic response of this type nf hr 
tore. 

Pub. Jim. 7.1: 223p.. NTIS No. PB-227 XI6/6: PC 
$1.45. 

SUPPORTED BY University of California 

.3.0(199, STATIC AND EARTHQUAKE ANAL 
THREE-DIMENSIONAL FRAME AND SHEA 
BUlJ.DINGS 

EL. WILSON, Univ of California, Earthquake E 
Ctr.. flerkdcy , Californio 94720 

Abstract: A procedure and a computer program are 
for the linear structural analysis of frame and 
buildings subjected to both static ami earthquake 
The building is idealized by a system of nulcpcm 
ami shear wall elements interconnected by Boor d 
which are rigid In their own plane Within eat 
bending, axial and shearing deformations are 
Hearns and girders may he nonprisniatjc anil be 
shearing deformations are included. Also, shear | 
be considered. Finite column and beam widths ar 
in the formulation. Noiisymmetrie, nonrectaiigulai 
which have frames and shear walls located arbitral 
can be considered. 

Pub. May 72: 94p., NTIS No. PB-212 904/7: PC 
$0.95. 

SUPPORTED BY University of California 

3.0100, RECONNAISSANCE STUDY OF RECO' 
GROUNDWATER 

L.C. DUTCH EH, U.S. Dept, of the Interior, Geologic 
Garden Grove, California 92643 

Imperial Valley, C'alifbrnia is a geothermal area with 
for developing energy for power, desalination and r 
traction. Shallow and deep wells in the 2,500 si 
area indicate greater than normal temperature 
Geothermal development Is in the Buttes Field a 
the Snlton Sea and at Cerro Prieto; 55 miles sot 
Mexico. Exploratory drilling hy the Bureau of Ri 
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IIk pi.'c -• -T ih>.- Mv.tK k i" xsiimate the total amount of 
...it i ii. o.’I.ili.-. .M‘.>1 the aniiumt of total recoverable water 
it. M'.t ij'e m the '. ( .-,iii?icr«t.»r> I'-t'.m with salinity equal to or 
I.., th m ihit .'f -ta water l.'S.Otli) mg/l) A principal use of 
• I. -, i ii f. • r ni .it o’, a ill he m estimate the iii.igmHu.le of die local 
,.it ,-tn a eri.rgv le'ouree Meeting these objectives will 
rei, ii?e ik ■ el.-pme a a-neeptu.il model of the gcohvdmlogy 
, f ihe ii.t.l. A.iint ami hot How svsieuis in the hnsin. and may 
r.'.'W'-it «te future 'Makes 

(‘.•I'tviion i'.-i .ui iKsis and study of pertinent available geolog¬ 
ic a-'i'hvoe.il. .uni hydrologic data, including well logs lor- 
mill iti-'r. of ,i eOiieeptu.il model of the sedimentary basin. 

I 'lit i.ile water m storage, recoverable anil nonrCc'overuhle, 
uf 'i'i water i>r better quality Describe* possible hazards 
which might accompany water production, including land 
.jh-idci ic. seisnne aetniti Appraise and develop future 
ws 11 » I'foei.mi' A report will he propare*il 
S\'PP<*UU I) US' l S Dept of Imeuor - Geological Survey 

.1.1)1111, RKOStMl NDA1IONS DFVHI.OPLD FROM RL- 

muis tu i hi- lAKinoiiAki. commission and 

l-AHlIim SKF IASK FORCFS SAN FERNANDO 

farwwakv lAmmi-.V) 

( ,\AVf)il.\. 1 1 -\ Angeles Co Ud of Supvrs. Los Alludes, 

t i ;h, r ,I 

Alter ihe S.u: Fcrr.anilo earthquake of February 9, 1971, the 
l I'N At.gel cs k'ouiits Hoard of MipcrMsots prontplly appointed 
a -even-memher I arthquake Ceimimssion comprised of 
leaders m the fields of engineering, seismology and construe- 
non fhey were asked to examine the Otfects of the 
earthquake, assemble fads, draw conclusions and make 
rccomii'.einhtiiias fur torreelixe aelions to be* taken in an- 
neip.ition of future earthquakes In us 1971 report, the 
County I arrhquake Commission made broad recommenda¬ 
tions m I 5 identifed areas of multi- jiuisdiclionul concern 
Six '.side tepic'ent.iiivc I ask Fortes, with County departme-nt 
heads th,inmcn. were then appointed to study solutions 

aiul suhniit spewifie* recommendations on what must be done 
and how 1 In, report outlines primarily the County's actions 
.tint progress in implementing the various Earthquake Task 
Force recommendations 
Hub 7une 7,1 a.tp , .M,, ciipy Info available. 

Abstract provided tn FDAA 

SUPPORILI) HA' No Formal Support Reported 

3.01112. OF IIMIZA I ION OF WATER RESOURCE 
SYS JEMS INCORPORA IING EARTllQUAKf-. RISK 

( M 1)1 Kl.. I niv. of ( alifornia. School of Engineering, l.os 
•Oige/er. Cd/i/iiriini 90024 

An interdisciplinary effort is heing made to develop and 
validate a methodology for incorporating seismic hazard into 
the decision making process in the planning and design of 
water resource systems Knowledge from the fields of 
earthquake engineering, water resource engineering and 
systems engineering is applied. The earthquake forces from 
violent shaking and surface fault displacement are con¬ 
sidered Cost functions are heing developed for various water 
system elements m terms of ihe intensity of shaking and the 
amount of fault movement, as well as in terms of repairing 
seismic damage. Ihe intensity of shaking is expressed in the 
form of probability maps The basic system analysis tool of 
the methodology is semi-Markov deeisi in n iv« ti., 


SUPPORTED 13V U.S Dept, of Interim • O. Wtr 

3.0(03, SOIL LIQUEFACTION miRINCr FAR I 
K L. I.CL', Univ. of California, School of l.ngincei 
gt'/ev. California 90024 

The objective is to obtain further intorinalion on 
behavior under cyclic loading which tiuuc dor 
mates the stresses induced in soil elements in the 
earthquakes and thus reduce (he number ol up 
and uncertainties involved in seismic stability an 
structures. Two separate cyclic loading eflccts i 
for study which go beyond the ciirient practice, 
lion of a more realistic train of irregular cyclic ; 
than the customary practice ol using ‘cqnivali 
stress waves; and (2) application of cyclic ,xire> 
directions instead of the current ptaclice ol 
uniaxial, or plane strain cyclic loading. 
SUPPORTED RY II S Nall Science Foundatiou 

3.0104, MICROfTARTHQUAKi; MONITORINT 
ANGELES AREA 

7 I UNO, Univ. of Southern (.’alifin nia. School of 
Anueh-s, Californio 9001)7 ( 14-OX-OOOI - 1 2290) 

To conduct a microscismicity study of the Haldwii 
of the Newporl-Inglewood fault in llte nictiopoli 
geles area in order to evaluate the potential 
hazards and determine relative iinpoitancc of sc 
observable strain due to the influence of oil Held 
sus natural tectonic processes. 

Seismic stations are heing installed in the vicinity 
Hills Data from these stations is Ivlemclcuvl in 
recording and analysis lake place. Seismic evi 
located and compared with patterns of fluid inje 
Inglewood oil field. 

Supporting agency address iofnitiuilinn: deleiisc 
Research Projects Agency, Arlington, VA. 22200 
SUPPORTED HY U.S. Dept, of !>ct'ensi- - D.A II I 

3.0105, RELATIVE ACTIVE! Y OF MUI IIPI 
STRANDS • CALIFORNIA 
M G IIONll.I.A, US. Dept of tile Inleiior, (ieolog 
Menlo Pork, California 94025 
Ihe objective is Hi obtain data on the detailed gc 
lime sequence of recent movements on adjacent i 
strands of active faults. Data will he sought to i; 
the width afteeled by the principal itipntir uml b 
ruptures, (2) the relative rate of displacement 
strmuls, and (3) the shift or persistence of activity 
strands 

SUPPORTED UY IJ S. Dept of Interior - (icologii 
3.0106, SANTA CRUZ COUNTY COOP 

7:./-. HRAUli. U.S Dept, of the Interior, (ieolog i 
Menlo Park, California 94025 
States to which project pertains: California. 

This study i.s undertaken to provide brisk data ncce 
preparation of the Seismic Safety I'lenient of the 
County General Plan. Since sufficient data is presi 
hie regarding flood plains and areas susceptible to 
waves, it is the purpose of this study to provide m 


MAJOR DISASTER TYPES 


broad evaluations of consultant reports in support of 
development projects Additionally, the geologic information 
provided by the study will help in identifying or anticipating 
fault and landslide problems, and will thus indicate where 
special needs exist for further and more detailed investiga¬ 
tions 

SUPPORTED BY U S Dept of Interior • Geological Survey 

.1.11107, EARTHQUAKE HAZARD REDUCTION. SAN 
FRANCISCO HAY REGION 

K.E. flRA/ili, US Dept of the Interior. Geological Survey. 
Menlo Park, California *14025 

States to which project pertains California 

Identify, characterize and map the earthquake geologic ha/utds 
of the San Francisco Ray region Develop criteria for recog¬ 
nition of geologic materials subject to lundsliiling, liquefac¬ 
tion and other ground failures resulting from car|lH|tiakes anti 
refine techniques of estimating ground response to 
earthquakes for different geologic settings and seismic Ease 
motions Prepare an active earthquake data system to com¬ 
pute local seismicity, ground base motion, natural peiiotl and 
amplification spectrum for ground materials, as well as 
probabilities of liquefaction, compaction, lateral spicuding. 
lantlsliiling ami surface displacement along faults. I his data 
system would provide the ability lo quickly prepare anil up¬ 
date regional <u local seismic risk maps for planners and 
others concerned with earthquake hazards in the Ray region. 

SUPPOR'l 1 ; U BY U S Dept of Interior - Geological Survey 

3.0I0K. REGIONAL GEOLOGICAL IR AMLAVORK. 
NORTH CENTRAL -SAN ANDREAS PAULI - I'Al.MOR- 
NIA 

F..h. JI/lAlill, U.S. Dept, of the Interior. Geological Survey, 
il/ndci Pink, California 94025 

Determine the regional geology along Hie San Amlicas fault at 
a scale of 1:125. 1 ) 00 . 

Provide geologic framework for Sun Andreas Pauli System at 
mapping scales commensurate with needs for topical geologi¬ 
cal studies, geophysical investigations, and scismological stu¬ 
dies: I. Regional tectonic framework of entire San Andreas 
fault zone at scale 1:125,0011. 2. Three-dimensional geologic 
transects across San Andreas fault zone at l:f>2,5()0 and 
1:24,000. .1. Prepare maps showing trace of major faults; e g., 
l*KK>, lK57, 1041. 4. Pcepuie maps showing width of Sun 
Andreas fault zone. 5 Detailed mapping in sites selected lor 
geophysical instrumentation. 

Project urea is from San Praneisco to Hollister and front the 
Pacific Ocean to the Diablo Range 

SUPPORTED UY U S. Dept of Interior • Geological Survey 

3.(1109* ENVIRONMENTAL GEOLOGY OP THE SAN 
FRANCISCO BAY REGION - CALIFORNIA 

h.E. HJiAllH, US. Dept of the Interior. Geological Survey, 
Menlo Park, California 94025 

The interpretation of earth science data for land-use planning. 
Emphasizes earthquake ha/nni reduction, coastal erosion, 
slope stability, and engineering properties of hillside and flat- 
land materials. 


This project involves measurement of fault slip in t 
aseismic creep or otherwise, anti other related p 
including ncur-fiekl strain response during both k 
failure intervals. Interpretation of results anti the- 
vestigatioris related to fault creep are also within tl 
the project. The objectives of the research are i 
tectonic processes wthin (lie fault zones, to tlcvi 
theories concerning the mechanics of such proces 
seek evidence of fault zone activity that might be 
earthquake prediction or foe modification of 
behavior. 

SUPPORT ED ITV U S Dept o) Interior • Geologic 

3.0m. SAN ADREAS FAULT -CALIFORNIA C 

MM CLARK, US Dept. of the Interior. Geologk 
Menlo Pork, California 94025 

States to which project pertains California. 

T he purpose of this project is to pioducc strip maps 
of l:24,00l) or smaller that will show the loeati 
briefly describe the most icccntly active trace o 
California, other than the San Andreas, that arc 
probably active. The map of die Garloek fault is 
and that for the Elsinore fault is intended lor cm 

1973. Work oil the .San zNndreus fault southeast 
Pass and on the complex fault system of the caste 
the Siena Nevada will extend into 1973 oi later 
being done h\ other ins cstigatiors. Oilier uciiu 
California will be mapped in succeeding yeuis. 

SUPPORTED BY U.S Dept, of Inlet ior • Geologic; 

3.0112. SOUTHERN CALIFORNIA TEC TONICS 

MM. Cl.AUK. U.S. Dept, of the Interior. Geologic 
Alenin Park. Calif.min 94025 

Slates to which pinjcct pertains: California 

Nils project attempts to characterize the surface 
recent geologic history of the southern San And 
lock. Sierra Nevada, Elsinore, and parts of die $ 
faults. 'Hie products are I) strip maps at 1:24 
showing the most recently active traces of these 
2) detailed studies of tile late Pleistocene aiul Ilol 
lory of movement as shown in xiintigi.ipliy, stu 
gromorphology. The map of the Garloek fault is 
and that for die Elsinore fault is intended for con 

1974. Work on the Sail Andreas fault southeast 
Pass and on the complex fault system of die caste 
the Sierra Nevada will extend into 1974 or later 
being done hy other investigators. Other active 
California will be mapped in -succeeding years. 

Detailed studies of specific parts of the Sim Andrea 
and Sierra Nevada fault systems are planned to det 
late Pleistocene mid Holocene history of niovcmei 
faults. 

SUPPORTED HY U S. Dept, of Interior • Geologic; 

3.01 LI, REGIONAL TECTONIC ANALYSIS - 
PREAS FAULT - INVESTIGATION OF l 
MOUNT AIN EARIHOUAKE. APRIL N. 1%H • < 
NIA (AfJHRI'iV) 

i MM. CLARK , U S. Dept of the Interior. Geologic 
Menlo Park, California 94025 


.1 (I I I 4. 


.«n, activity m -he fault .one and (5) investigate the rela- 
lmi , nf the fault to mrncute folding in adjacent strata. I .Jd 
work is complete for the resulting contr,buttons to the 
Ftofessional Rupee about the earthquake 

However. parts of the fault continue to move, leading to en¬ 
largement of the 196* breaks anti creation of new breaks^ 
Furthermore, surf.cial processes have no. yet entirely erased 
md.udual ruptures m the areas in which creep appears to 
have ceased. Thus per.od.c field investigations along the faul 
uill continue as long as the surface traces display significant 
and measurable changes. 

SUPPORTED nv U S Dept of Interior • Geological Survey 


3.0114, earthquake modeling 
JH nn.lT.HlOI. US Dept of the Interior. Geological Sur¬ 
vey. Menlo Park, Californio 941)25 
lhc overall goal this project has is to study the mechanical in¬ 
teractions associated with faulting and related earthquake 
source mechanics The approach that is heing followed at¬ 
tempts to determine the various interrelations between 
material parameters, small scale (laboratory! mechanical 
processes, earthquake source characteristics and long-term 
strains in the vicinity of shallow faults. Work thus far accom¬ 
plished has employed one-, two-, and three-dimensional nu¬ 
merical models that simulate the quasisiatie and dynamic mo¬ 
tions of earthquake sequences lopics that have been ex¬ 
amined with these models include triggering of earthquakes 
t>> fluid injection, neat-field ground motions, modeling of af¬ 
tershocks. scaling laws for source parameters, relationship 
between source parameters and fault friction parameters, and 
dilatancy 

SUPPORTED BY U S Dept ol Interior • Geological Survey 

3.0115, EARTHQUAKE CONTROL EXPERIMENT - MIN- 
NESGTA 

J II DIETERICII, U S. Dept of the Interior. Geological Sur¬ 
vey, Menlo Pa/k, California 94025 
Studies of earthquakes related to fluid injection at Rangcly. 
Colorado, and elsewhere have shown that the effective stress 
law fin shear failure of rocks is applicable on a large scale. 
Numerical modeling indicates that it is ut least theoretically 
possihle to control earthquakes by limiting the maximum 
length of the rupture surface through proper control of fluid 
pressures on the fault. .The purpose of this experiment is to 
study the problem in detail by conducting tests on artificial 
faults in large blocks about 26 feet long in a quarry at Cold 
Springs. Minnesota. A rectangular block of granite will be 
separated from the surrounding rock ami loaded along its 
boundaries by large hydraulic flaijacks Stresses to 30(1 bars 
on the fault surface can be obtained by this method. Length 
of the fault rupture will be controlled by fluid injection- Dis¬ 
placements, velocities, and accelerations at the fault and in 
the netr field will be measured during ihe slip events. In ad¬ 
dition, evidence for precursory velocity changes and resistivi¬ 
ty changes uill be sought 

SUPPORTED BY U.S. Dept, of Interior - Geological Survey 

3.0116, MONTEREY BAY • CALIFORNIA 
f!.C. GREENE . U.S Dept of the Interior. Geological Survey, 
Menlo Park, California 94025 

The Monterey Bay project is concerned with the geophysical 
and geological mapping of Monterey Bay. Monterey Canyon 


profiling with a Infill resolution, .6 to I k) sparker. i Ur- 
mediate penetration, 13 to 33 kj sparkor. high powered, m 
ki sparker. magnetic profiling with a mnnoe proton preecs- 
magnetonfetcr. and gravity profiling w„h a sh-pUmK 
stable Platform marine gravimeter, is being done presently. 
Interpretation of the geological data which consrM of bedrock 
and sediment samples collected by dredging, gravity cnnrig, 
vibraeoring. ami in situ sampling with a icascnrch submersi¬ 
ble are continuing. 

Principal objectives of this project arc (1 ) to seismienlJy map 
the geologic structures of Monterey Ray, to establish geology 
of the bay. its structure and tectonic history; genesis, 
thickness and doposilionul history of the sediments of die 
hay. (2) to determine the distiihution and locutions ol fresh 
water aquifers in the northern portion of the bay. (3)■ l» 
determine the origin of Monloroy Subnitirinc Canyon anil lb 
significance as it relates to the geology of the luty. Mi l-' 
map faults in Momerey Uuy ami along the shelf from Point 
Sur to Ano Nuevo Point and determine tlicit significance ns 
they relate to onshore geology, recent seismic events, and 
modern day working hypothesis such as sea-floor .spreading, 
and (5) to delineate geologic hazards stic-li ns locations of 
slumps and possible submarine landslides Aieas ol possible 
economical interests, such as sedimentary stmcHitcs Unit may 
contain hydrocarbons and locations of possible comnieiLi.ill) 
available sand and gravel deposits have been identified. 


ei inoniZTI-’D ttV tlS Dent, of hit 






3.0117, INSTRUMENTAL STRAIN - CAl IT<>UNIA AM> 
NEVADA 

M J JOHNSTON, U.S. Dept of the Interior. Geological Sm- 
vey, Menlo Pork, California ‘Ml)25 

The instrumental strain project is aimed primarily *\ determin¬ 
ing the near-field modes of strain accuttmlolioti and uTvnsc 
associated with earthquakes on active bruits in tire western 
United States We believe this to he a necessary prerequisite 
for nmlerslaiuliug and predicting enclhqmikes I lie iiislra- 
inents used at present include: (I ) ten lillritetei.s, ilnec strain- 
meters, utul eight magnetometers installed along RH kin of 
the most active section of the Sun Andreas. (2) Port.ride dif¬ 
ferential magnetometers used at 106 silos along runic ilr.iu 
1.000 km of the major faults in California mid Nevmla 

Unless major problems are encountered, these nisi roinviils 
should he increased to 15 tihmeters. fi strninnietors, and H> 
magnetometers by next sununci. Several new lechniipies .ire 
under development which should increase further our ability 
to obtain easily, basic information on the earth's crust in 
scismicnDy active ateas. 

SUPPORTED BY U.S. Dept, of Interior - Ocologicul Survey 

3.0118, ENGINEERING SEISMOLOGY - CALIFORNIA 

[V.R. JOYNICR, U.S. Dept, of lire Interior, CleoUigie.il Survey. 
Menlo Park, California 94025 

States to which project pertains. Current wtvrk is eoneeiUtuted 
in California but project results will he applicable to all 
scisniically active areas. 

The goul of the Ground Motion studies project is to develop re¬ 
liable methods for predicting lire amplitude' and other charac¬ 
teristics of cnrthqnnku ground motion ami how those charac¬ 
teristics vary in different geologic environments. Current 
work is concentrated on studying the amplification of ground 
motion by near-surface, unconsolidated materials Work uir- 



bedrock input motions and liow they depend on geologic 
conditions, and (3) seismic field experiments to measure the 
parameters needed for extrapolating tire results of small mo¬ 
tion recording into the strong-motion range. 

SUPPORTED IJY L'.S. Dept of Interior - Geological Survey 

3 . 01 19, microfarthqijake DATA ANAI.YSIS 

II’// l.EL, L'.S. Dept, of the Interior, Geological Survey. Menlo 
Park, Californio 04025 

In this project we develop methods and techniques for 
processing and analyzing seismic data recorded by 
nilcrocarthqtiake network of seismograph status. Results from 
this project are accurate locations of earthquakes, their mag¬ 
nitudes and focal mechanisms. We can then relate these 
results to geologic features of the region under study to map 
out the active faults in details. In addition, we can study 
seismic precursory phenomena useful for earthquake predic¬ 
tion. 

SUPPORTED BY U S Dept of Interior • Geological Survey 

3.0120, MON I FREY-POINT REYES (EART1 IQUAKHl • 
CALIFORNIA 

D.S. MCCULLOCH, U S. Dept of the Interior. Geological Sur¬ 
vey. Menlo Park, Californio 04025 

The structure of the conliuenUil margin between Monterey Bay 
rm the south and Point Reyes on (he north is dominated by a 
northwest-trending belt of rocks composed of continental 
curst (Silmian block) that is separated from oceanic crust on 
the east |>y the active San Andreas fault system, and on the 
west by the Sur Nacimiento fault. Recent marine investiga¬ 
tion has shown extensive faulting within this crustal block • 
sonic of which has offset Holocene deposits. First motion stu¬ 
dies of earthquakes that lie on the newly delineated faults 
within tlte block indicate right lateral strike slip displacement 
similar to the adjacent San Andreas fault. Onshore geologic 
investigation has shown additional evidence for recent fault¬ 
ing, aiul a long history of continuous deformation of elevated 
l/oloccnc marine terraces. 

The cities of Monterey and Santa Cm/ lie adjacent to the 
coast, ami the proximity to the heavily populated areas of the 
San Francisco peninsula has started to create considerable 
development pressure along the coast - new- port facilities, 
atomic power plants, residential areas. This program is 
designed to use geophysical and bottom sampling techniques 
to establish the fault history of the urea, which can then he 
used as the basis for predicting the seismic hazard in this 
area. 

SUPPORTED BY U S. Dept, of Interior • Geological Survey 

3.0121, PALO ALTO, SAN MATEO, AND MONTARA 
MOUNTAIN 7-1/2-MINUTE QUADRANGLES AND 
VICINITY, CALIFORNIA 

E.lf PAMPEYAN, U.S. Dept, of the Interior, Geological Sur¬ 
vey, Menlo Park, Californio 94025 

States to which project pertains: California. 


SUPPOR TED BY U.S. Dept, of Interior • Geological Survey 

3.0122, AI.ASKA GEOLOGIC EARTHQUAKE HAZARDS 

CL Pl.AEKER, U.S. Dept of the Interior, Geological Survey, 
Menlo Park, California 94025 

States to which project pertains: Alaska. 

Die specific project objectives are to reduce and evaluate risk 
in Alaska from tectonic displacement, seismic shaking, and 
secondary geologic effects. A more general goal is It) gain an 
insight into tectonic processes within the scisntically active 
/one of southern Alaska. 

Initially, research efforts will be concentrated in the highly 
seismic southern part of the State where most of the popula¬ 
tion and economic development are concentrated This 
research will later be extended into the southeastern and cen¬ 
tral parts of the State Geological research under this project 
will he closely coordinated with parallel geophysical projects 
by the Office of Earthquake Research. 

The geologic studies will involve: I) preparation of detailed 
maps of active surface faults and evaluation of geologic 
evidence for late Ccno/oic fault movement; 2) delineation of 
coastal areas thill may be subjected to major earthquakes 
characterized by large-scale regional tectonic elevation 
changes and assessment of the hazards related to such move¬ 
ments (notably scisnne shaking, tsunamis, seiches, and re¬ 
gional warping); 3) identification and evaluation of secomla- 
ly geologic hazards related to seismic shaking in critical areas 
of high population density and along transportation unites 
(such as [andsliding, submarine sliding, liquefaction, land- 
spreading and compaction); and 4) preparation (with 
OERCS) of a synthesis of petlincnt data on the tectonic 
processes in the seismically active junction between the 
transform fault system in southeastern Alaska and the 
northeastern extension of the Aleutian arc tectonic regime 
into south-central Alaska, to provide a broad framework 
within which earthquake hazards in southern Alaska can he 
evaluated. 

SUPPORTED BY U.S Dept, of Interior - Geological Survey 

3.0123, RANGELY - CALIFORNIA 

C.li. RaLEIGH, U.S. Dept of the Interior, Geological Survey, 
Menlo Park, California 94025 

The project whs designed to lest the hypothesis relating fluid 
pressures to earthquakes. The project involves precise deter¬ 
mination of Hie location and frequency of earthquakes in the 
oil field. Fluid pressures are well determined through direct 
measurement and computer simulation of the reservoir histo¬ 
ry The hypothesis relates fluid pressure and the state of 
stress in the rock to failure strength of the rock. Measure¬ 
ments of the state of stress are therefore being carried out. 
The purpti.se of the project is two-fold: I) to determine 
whether modification of earthquakes on active faults is possi¬ 
ble and the best wuy to accomplish this, and 2) to prevent 
the inadvertent triggering of earthquakes by subsurface fluid 
injection. 

SUPPORTED BY U.S. Dept, oflnterior - Geological Survey 
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3.0124, REGIONAL AND DL I All.HD GRAVITY STUDIHS 
IN TECTONICALLY ACTIVE. AULAS • CALIFORNIA 

S L ROliMS'S , U.S Dept of tin; Interior. Geological Survey. 

Park, California 94025 

The main objective is to use gravity as a tool to aid in the 
geologic interpretation in tectonically active areas. This in¬ 
cludes 1 ) Calculations of depths to basement in alluviated 
areas, particularly in or near urban developments. 2) 
Detailed studies across faults in an attempt to trace litem 
beyond their presently known locations, and 1) to uncover 
other structural features that are presently unknown. 

SUPPORT ED BY U S. Dept o( Interior - Geological Survey 

3.0125, SPECIAL MICIl OH ART HOUAKE NETWORKS • 
ALABAMA AND TEXAS 

J.C. ROLLER, U S. Dept of the Interior. Geological Survey, 
Menlo Park, California 94025 

This project is part of a larger prngiam of research which is 
directed to the study of earthquakes related to fluid injection 
or reservoir loading The current phase of the project is 
primarily data gathering to establish the background seismici¬ 
ty in areas where future injection of fluid in wells and new 
reservoirs are planned. The project at present consists of 
recording earthquake activity from two small seismic net¬ 
works near Tuscaloosa, Alabama and near Childress, Texas 
where all injection wells have been drilled and fluid injection 
will begin in the near future. Future work will investigate the 
level of seismicity associated with fluid injection. 

Hopefully the results of tins project as well as results from 
other reservoir studies will he used to help clarify the rela¬ 
tionship between fluid pressure and earthquakes. These 
results would then be directed towards the goal of prevention 
of inadvertent triggering of earthquakes by fluid injection nr 
reservoir filling. 

SUPPORTED BY U.S. Dept of Interior • Geological Survey 

3.0126. STRAIN STUDIES CALIFORNIA, NEVADA. 
MONTANA 

J.C SAlACL. U.S Dept, of the Interior. Geological Survey, 
Mcnfo Park. California 94(125 

The project involves measurement of the deformation of the 
surface of the earth in the neighborhood of an active fault. 
Attention is concentrated on measuring fault creep by align¬ 
ment arrays and creep meters, long-range deformation l»y 
geoilimeler survey of trilatcration networks centered on or 
near the fault, and surface lilt at several sites near the fault. 
The objectives of the research arc to measure clastic strain 
accumulation (and hence earthquake risk) and to seek indi¬ 
cations of premonitory deformation which might he useful 
for earthquake prediction 

SUPPORTED OY U.S. Dept, oflnlerior - Geological Survey 

3,0127. CRUSTAL STRAIN - CALIFORNIA. NEVADA, 
MONTANA. UTAH AND NEW MEXICO 

J.C. SAVAOE, U S. Dept, of the Interior. Geological Survey. 
Menlo Park, California 94025 

'This project involves measurement of crustal deformation in 
the neighborhood of active faults using precise geodetic 
techniques (c.g., geodimetcr surveys for horizontal deforma¬ 
tion and level surveys for vertical movement). The objectives 
of the research are to measure slip and clastic strain accunni- 


NORTHWESTERN OLYMPIC PENINSULA, WASHING 
TON 

PI). S\'A\'El.Y, U S. Dept, of the Interior, Geological Survey. 
Menlo Park, (Wf/unmi 94025 

States to which project pertains: Washington. 

Project involves geologic mapping (scale 1.4K.UUU) ,md qrati- 
graphic, structural, and petrologic studies of die Cape I J.it- 
tery area, northwestern Olympic Peninsula. Washington, ami 
reconnaissance geologic studies of selected coastal areas in 
western Washington These studies are designed to uru.ucl 
rhe geologic history of the Tertiary eugeosyncliue. The < ape 
Nailery area consists of two areas of Tertiary rocks which 
have undergone different styles oT deformation hi the ninth 
half of urea approximately (>,000 mctci.s of deep-water 
murine sedimentary rocks of Eocene ami Oligocene aye over¬ 
lie submarine basalts of the lower to middle Eocene Trc'cvii 
Formation. The marine slmta dip gently to steep') 
northwai d, are broadly folded, and in [daces are cut by tin list 
faults. A major thrust fault <it the base of the Crescent I oi 
million separates this sequence from highly deformed deep 
wiper marine sedimentary and volcanic rocks of Eocene aye 
that form part of the core of the Olympic Peninsula fault, 
with large displacement juxtapose formations of ili/ierenl 
ages ;ss well as coeval rocks with different provenances tucks 
with melange-like aspects are associated with the laigc thrust 
faults. The mineral resources potential, geologic ha/.mK. ami 
liintl-u.se problems will he evaluated ami the studies will piu 
vide the onlancl geologic framework needed to inteipret the 
geology of the adjacent conlincm.d margin and lho Sirait 
Jiiiin tie f-Tica. 

SUPPORTED BY U S Dept of Inteiiov - Geological Siuvty 

3.0129, AUTOMATIC MlOROEART IK.M AKE 

PROCESSING • CALIFORNIA 

.V. fl'. STEWART, U S Dept, of (he Inlei ioi, Getvlogie.il Sun i y. 
,Menlo Park, California 94025 

The National Center for Earthquake Research systeai.itnally 
analyzes the earthquake recordings obtained fiom a network 
of more than MX) seismic telemetry stations located along the 
San Andreas Fault system in California Both the systematic 
processing of these telemetry data, and the operation of a vi 
able system for earthquake prediction oi control, ropim' 
detailed analysis of the seismic activity within a few hums, 
and perhaps minutes, of its occurrence. The goal of tins pro 
jeet is to provide a system capable of rapid ami detailed -ui.d 
ysis of earthquakes occurring within the NVHK •a'i-uni.' 
telemetry network in L'nlifumia. 

At present two special-purpose digital computers are used to 
develop and implement real-time and off-line methods «a 
earthquake data acquisition and processing. Real-time moni¬ 
toring on a part-time basis of a 30 station subset of the huger 
San Andreas seismic telemetry network was carried out t.n 
six months in 1972 This experiment demonstrated the practi¬ 
cal feasibility of long-term monitoring m real- time by a com¬ 
puter. A dedicated special-purpose computer system is used 
now to monitor all 97 vertical component seismometers 
within the N'CFRSaiul Andreas seismic telemetry network. I 1 
phase onset times, amplitudes and other parameters ate tint- 
put to appropriate media within 1-2 minutes of the occur¬ 
rence of an earthquake within the network. Epicenters ami 
magnitudes are calculated off-line. 
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linn system. I he two special-purpose computers presently in 
use by NCER "ill form the core of these data acquisition and 
analysis systems. Investigation into the design of these 
systems is now underway. 

SUPPORTED BY U S. Dept of Interior - Geological Survey 

3.0130, SEISMIC SOURCE STUDIES • CALIFORNIA 

IV TIIATClll'R, U S. Dept ot the Ulterior. Geological Survey. 
Menlo Park, California 04025 

Analysis anil interpretation of geodetic measurements made 
along the San Andreas fault /one in California have provided 
considerable information on the modes of strain accumula¬ 
tion and release in this region. In particular, these studies 
have revealed that significant asoismic slip occurred on the 
fault beneath the seismic /one in the years following the 
190b Sail Francisco earthquake In central California, along 
the area of steady Mirlace creep, geodetic data are sufficient 
to uniquely determine the average slip rate below 15 km on 
the fault within relatively small uncertainties, the estimate 
being 4.0 plus or minus 0.7 em/yr. 

SUPPORTED I1Y U.S. Dept of Interior • Geological Survey 

3.0131, TECIONIC HISTORY - NOR TH PACIFIC CON- 
TINENIAL MARGIN • ALASKA 

H. I '()\'ll llf:Nli, U.S. Dept, of the Interior. Geological Survey, 
Menlo Park, California 04025 

Currently drill data from leg IX of the Gl.OMAR CHAL¬ 
LENGER are being analy/ed ami prepared for publication as 
has been done with each past summer's field work The an¬ 
ticipated objective of this project, to synthesize the regional 
tectonic scheme of the Gulf of Alaska continental margin, 
cannot be accomplished without additional geophysical field 
work. The objective is directed into two areas: ( I > 
n.irlhquukc ha/aul evaluation, including mi understanding of 
the 1904 earthquake anil an assessment of what is now con¬ 
sidered the most likely site for a future great Alaskan 
earthquake. (2) develop an understanding of the regional 
tectonic framework so that the large, potentially petroliferous 
geologic structures of the continental shelf can he more ac¬ 
curately evaluated as to Iheir resource potential. 

SUPPORT ED IIY U.S. Dept, of Interior • Geological Survey 

3.0132, ACTIVE FAULTS AND GEOLOGIC HAZARDS, 
PI. ML’GIJ 10 WILMINGTON. CALIFORNIA 

li e. WACtNEIl, U .S Dept, of the Interior. Geological Survey. 
Menlo Park, California 94025 

Suites to which project pertain: California. 

Topical studies related to earthquake hazards in the southern 
California borderland, with geologic mapping and resource 
evaluation spinoff. Major objective of project is to rccon- 
struct the dcposilional and structural setting ot the area in 
order to determine the age and kinds of faulting along 
offshore faulls as a means of evaluating iheir potential for 
earthquakes, tsunamis, landslides, or slump hazards as it re¬ 
lates to building construction or to Man's safety in areas of 
high population growth. The geologic mapping will fill gaps 
in knowledge of offshore parts of the southern California 
borderland ami will provide a means of assessing surface and 
subsurface economic resources (e.g, sand and gravel, 
phosilmte, manganese, oil and gns). 


Surface fracture patterns along (he San Andreas fault in 
California will be described and analyzed. Holocene faulting 
in north central Nevada will be studied with emphasis in 
1974 on fault scarp morphology as a key lo age and recur¬ 
rence of movement on faults of this type 

SUPPORTED BY L’.S Dept of Interior - Geological Survey 

3.0134, CALIFORNIA M/EO NET 

II l. WESSON, L’.S. Dept of the Interior. Geological Survey, 
Menlo park, California 94025 

'The primary purpose of this project is lo gain understanding 
into the geologic and physical processes of elastic stmin ac¬ 
cumulation and release along the San Andreas fault system. 
This understanding will enahle us to identify areas of high 
earthquake hazard anil perhaps to predict moderate and 
large earthquakes 

SUPPOR TED BY U S Dept, of Interior - Geological Survey 

3.0135, CENTRAL CALIFORNIA SEISMICITY STUDIES - 
CALIFORNIA 

R L WESSON, U.S Dept of the Interior. Geological Survey, 
Menlo Park. California 94025 

The goals of this project are: |. To construct, through the col¬ 
lection, analysis and interpretation of seismic data from cen¬ 
tral California, models of the earthquake generating process 
enahling the prediction of earthquakes 2 To identify and 
delineate active faults in central California, and to find 
methods of assessing iheir potential for producing a damag¬ 
ing earthquake, through the analysis and interpretation of 
seismicity data 3. To provide timely, routine descriptions, 
catalogs and computer materials of the locations, depths, 
origin times and magnitudes of earthquakes in central 
Califoria. for the use of this project, other Survey projects 
and outside agencies and researchers. 

SUPPORTED BY U S Dept of Interior - Geological Survey 

3.0136, APPLICATION OF DECISION THEORY IN 
STRUCTURAL DESIGN FOR RESISTANCE TO 
LOADINGS GENERATED BY EARTHQUAKE 
PHENOMENA 

J.R. HENJAMIN. Stanford University. School of Engineering. 
Polo Alio, California 94305 

This project will examine the development of a icthodology 
incorporating the principles of statistical decision theory to 
assist the engineer in rationally designing structures for 
earthquake loading The methodology w-i)| include the follow¬ 
ing aspects' phenomenology - development of appropriate 
probabilistic models for the phenomena based on the availa¬ 
ble data and postulated levels of design criteria; structural 
behavior • development of probabilistic models for the struc¬ 
tural response lo the phenomenal loadings and for relation¬ 
ships between response and postulated levels of structural 
damage, and; decision theory - selection of appropriate 
design criteria and corresponding design of the structure by 
optimization of the damage potential. 

SUPPORTED BY U.S. Natl Science Foundation 

3.0137, APPLICATION OF PROBABILITY. STATISTICS 
AND DECISION THEORY IN SOIL ENGINEERING 

... u,ir- L-...,fV.,.r «,.hn ,1 ,f .nrlno l> I 


.1 01.IK. 
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A specific objoci.se is to study the use of'partial safety factors 
for ss stems ih.il can fail in .my one of several modes. Two 
cxanmtvs ssill be considered Mi the design of an earth 
retaining structure like an anchored bulkhead, and U) design 
of » completed earth-fill dike in j seismic region. The values 
of the partial safely factors should rellect the uncertainties w 
loading soil properties and in-situ soil stresses, as well as a 
consideration of the penalty of failure for different failure 
mechanisms 


SUPPORTED BY US Nall Science Foundation 

3 0138 STUDY OI ; MECHANISM OF ACCUMULATION 
AND RELEASE OF TECTONIC STRESS IN CENTRAL 


CALIFORNIA 


i NUN, Stanford University. School of Forth Sciences, Pah 
Aim, Californio 94305 

Our ability to completely understand earthquakes rests on a 
fundamental problem, what is the mechanism of stress accu¬ 
mulation and release ami its spatial distribution on 
earthquake faults' In the present research it is proposed to 
examine several aspects pertinent to the San Andreas fault 
system in central California, seismicity and source 
mechanism studies, the distribution of fault creep and its 
relation to tectonic stress, and theoretical studies of the rela¬ 
tion between surface slip and deformation and stress changes 
on faults. 


SUPPOR I ED BY U S Nall Science Foundation 

3.0139, CALT ECH SEISMIC NETWORK AND SAN FER¬ 
NANDO EARTHQUAKE STUDIES 

CM. Al.LFN. Calif. Insi of Technology, (iraduate School, 
Pasadena, California 91 109 

Support of California Institute of Technology seismic network 
and San Fernando earthquake studies will be continued 
under the grant. Fifteen publications by staff and .students 
have already resulted from the first year's efforts, and several 
more are nearing completion. Proposed continuing and new 
studies include (I) continuing studies of aftershock locations 
and tectonic implications, i2i inversion studies of the static 
displacement field. (3) source studies of San Fernando af¬ 
tershocks using broad-band recording on portable seismic 
units and (4) support of telemetry expenses for the California 
Institute of Technology southern California scismographie 
network. 


SUPPORTED UY U S Natl Science Foundation 

3.0140, EARTHQUAKES AND INSURANCE • FRA CON¬ 
FERENCE 2-3 APRIL 1973 

J C FULTON, Calif Inst of Technology, Center for Res Prov. 
Disaster. Pasadena, California 91109 

The annual conference of the Earthquake Research Affiliates, 
California Institute of Technology, was held on 2-3 April 
1973 on the campus of the California Institute of Technolo¬ 
gy Some of the papers presented at the conference dealt 


3.0UK MODAL COUPLING AND EARTHQUAKE 
RESPONSE Ol- FALL HUM.DINGS 

J n tlOEHNi.H , Calif, lust of Technology. Km thquukc ITigm 
Res. Lab, Pasadena. Cnlijmnui 91 100 

Abstract: Hie major dynamic features of lull IwtUlings .ire ex- 
nmined with a shear beam model. Hie usual onc-cliiiiciision.il 
model is extended to three dimensions to include minks with 
translational ami rotational components. A class ol' hnc.it 
response models for tall buildings is presented having three 
sets of ivmUi.dly ordmgotnd coupled modes I he amount vf 
modal coupling is related to the eccentricities and ficijiicucy 
differences A perturbation scheme is developed lot Euildiiip 
almost in this class Rotational components of earthquake 
response in buildings are related to modal coupling 

Pah. May 71: Hi3P.. NITS No. PB-207 <»35: IT S3.W> Ml 
SO 95. 

SUPPORTED BY California hist of Technology • Pasadena 

3.0142, EVALUATION OF' I MF. INCREMENTAL SKISMK’ 
RISK DUE TO RESERVOIR FILLING 

GTE. UOUSNlJt , Calif, lust of Technology. School of En¬ 
gineering. I’aMitlenn, California 91 109 

The Ad Hoc Committee on FTirtlnuuike ETTeels on Danis will 
(I) investigate the problems poseil by earthquakes coiiccin 
ing the -safety of large concrete, earth and loekfill limits. .util 
define the most important problems in need of intensive 
research, (2) investigate the inlliicncc* of the rcvi'uit' 
created hy large dams on seismic activity in tile )m al en¬ 
vironment, and (3) recommend the procedures access,ny 1" 
define the investigations and design methods that wUl 
mitigate earthquake effects upon damn. This .id hoc commit 
tec was formed in March 1973 hy the United Males Commit 
tee on Large Dams (USCOI.D), the US In.inch of the Inlet 
national Commission un Large Dams. 

SUPPORT ED HY U S. Natl. Science Foumlntioii 

3.0143, TMULE-YEAR OPERATION OF HIT UNIVEUM 
TIES COUNCIL FOR EARTHQUAKE ENGINE! HIM I 
RESEARCH 

IF/.). /ItVLV. Calif Inst, of Icdmology, (iniiliilile School. 
I'astirlcn/i, Cnlifrinihi 91 100 

Hie need for a sound basis on which to make decisions ,m Innv 
civil sinicuire should lie designed to reduce cm thqu.ikc rid 
Inis led many academic icseaiclicis |o enter the lie Id of 
haillK|nakc Engineering in tccenl years Having recogm/cd 
the scope of research needs relative to the le.sourccs availa¬ 
ble to support these needs, the several universities active in 
the field formed the Universities Council for Eat thqu.ikc En 
garnering Research (UCEKU) in !96d UCELR nets j% ,i 
focus lor University researchers to disseminate "ml cum- 
dinate their activities. The objective of tills grant is to insure 
dissemination ol earthquake engineering research, litis award 
will supply the finniicinl support necessary for conferences, 
reporl production, mailings to mcmhcir. etc. Two com 
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Abstract: flic report describes die dynamic properties of a 
twenty two story office building subjected to simulated 
earthquake vibration. 

pul) Feb. 7 1: 99p., N'llS No. PD-20S lb): PC $3 00 ME 

$ 0 . 95 . 

SUPPORTED RY California Inst, of Technology • Pasadena 

3.0I4S. STRAINS AND TILTS ASSOCIATED WITH THE 
SAN FERNANDO UAIUHOUAKK 

P JlINd.l.S, Calil. Inst, ot technology, Scisnuilogical Labora¬ 
tory, f’auitlaiti, California 91 1(19 

Abstract. The San Fernando Earthquake of February 9. |<J7l. 
was well recorded on the quart/ seismometer ami mercury 
tiltmoters at Caltech's Isabella station. 147 km noith of the 
epicenter. Strains were recorded also on a laser strain meter 
at IK'SD and 2 strainmelers near the Nevada test site, 
(respectively 210 and 180 km from the epicenter) Ihc per¬ 
manent offsets are consistent with the strain release that is 
inferred fiom the fault plane solution and sortnee breakage. 

Pub. 1971: 4p., NTIS No. AD-72? 403: Reprint. 

SUPPORTED BY U.S Dept of Defense - Air Force 

3.0146, I'UUHT SOUND. WASHINGTON, EAKTIIQUAKU 
AND I HP. MAN 11E S IRl ICl URL DI-NEATH THE 
NORTIIWES'I ERN UNITED S I A I f-S 

/) MCKl.NYli:, Calif. Inst, of Technology, Seismologieal 
Laboratory, I'a^atlena, California 91 109 

Abstract: A detailed study of the travel time anomalies of the 
Seattle eartlK|uake suports the existence of a high-velocity 
slab dipping at 50 degrees E beneath southwestern Can.id.i 
and the northwestern United Stales. 

Puh. Juti. 71: ftp.. NTIS No. AD-738 409 Reprint. 

SIM'POIUHD BY U S Dept of Defense • Air Force 

3.0147, A SJUDY 01- STRONG EARTHQUAKE GROUND 
MOTION USING AN ARRAY OF ACCHI.EROGRAPHS • 
CALIFORNIA 

M l) 'I’RIP'UiVfU.', Calif. lust. of Technology, School of En¬ 
gineering. I’auulrtw. California 91 109 

A closely-spaced alignment of strong-motion accelerometers 
will be installed along the San Jacintn-Impctial Fault system 
nf Southern California. The historical rate of magnitude 6 
and greater earthquakes on this fault system is that they have 
occurred at the average rate of one every seven years since 
1890; the interval between .successive major events has never 
been more than 14 years It is anticipated that such an event 
will occur in the next 3-10 yeais. It is expected that detailed 
ncar-soiirec acceleration records of a major earthquake, 
whose associated rupture should traverse 3 or more of the in¬ 
strument localities, will be obtained within the next decade. 

This information will considerably expand our knowledge con¬ 
cerning (I) the maximum accelerations associated with 
moderate to large vertical strike-slip earthquakes in Southern 
California, (2) the generation oT high frequency radiation 
and estimates of total radiated energy, (3) the propagation 
velocity of the associated dislocation, (d) the detailed 
mechanism of the earthquake (smoothly propagating disloca¬ 
tion or .i multiple complex event), (5) the distribution of 
larger aftershocks immediately following the earthquake, and 
(6) decay of high frequency amplitudes (of both engineering 


3.0151, 

J fl WOOD, Calif Inst of Technology, Earthquake Engin Res. 
Lab., Pnsutlrna, California 91 109 

Abstract- A study has been made of the earthquake response of 
the nine-story steel frame building 180, located at the CXT. 
.let Propulsion Laboratory, Pasadena, during the San Fernan¬ 
do earthquake of February 9, 1971, which was motivated by 
the likelihood that an earthquake similar to the February 9, 
197 |, shock could occur close to the JPl. grounds with con¬ 
sequent very strong ground shaking. The analysis throws light 
on the actual dynamical properties of the building during the 
earthquake, and demonstrates that it is possible to make ac¬ 
curate calculations of building motions during earthquakes 
when the ground motion is specified Periods of the lower 
modes from pre- and post-earthquake tests are compared 
with those during the earthquake, and calculations are made 
of damping ratios, roof accelerations, maximum stresses, and 
Fourier spectra. 

Pub Oel. 72 I54p., NTIS No. PB-215 823/6 PC $6.00 ME 
$0.95. 

SUPPORTED BY U S. Natl. Science Foundation 

3.0149, THE SF.ISMIC SAFETY STUDY FOR THE 
GENERAL PLAN 

D. ARMSTflOA’G, Tri Cities Seismic Safe. Study. Richnioml, 
California 94806 

Hie Seismic Safety Study for the General Plan is one of three 
reports issued by the Tri-Cities Study. Pursuant to State L.nv 
enacted in 1972, all California cities must include a Seismic 
Siifety Element in their General Plan This Study is the first 
major Seismic Safety Study for the General Plan produced in 
(he State and will he distributed ns a model to all California 
cities by the California Council on Intergovernmental Rela¬ 
tions. The essential parts of the Seismic Study are: l) 
Detailed Findings of the earthquake situation in the Tri-Cities 
Areas, including geologic anti structural factors, present uses 
ami disaster implications, 2) Policies to guide future develop¬ 
ment ami regulate existing development, and 3) Specific 
recommendations for action by the cities. 

Pub. Sept 73: iyyp„ Calif. Council on Intergovernmental Rela¬ 
tions, Sacramento. Calif. 95816,and NTIS. 

Abstract provided by FDAA. 

SUPPORTED BY U S. Dept of Housing & Urban Develop¬ 
ment 

3.0150, MEETING THE EARTHQUAKE CHALLENGE . 
FINAL REPORT TO THE LEGISLATURE STATE OF 
CALIFORNIA BY THE JOINT COMMITTEE ON SEISMIC 
SAFETY 

K.V STLINIIRUC/CiL, Stale Legislature. Sacramento, California 
958 14 

This document is the result of four years of intensive study by 
the Joint Committee on Seismic Safety, California Legisla¬ 
ture, and over 70 technical advisors 

Its recommendations are presented in two sections: first, a com¬ 
prehensive approach to seismic safety including high-priority 
legislative proposals, and second, five detailed advisory group 
reports. These recommendations arc supported by a third 
section of supplementary materials. 

Pub. Jan. 74: 223p.. No copy Info, available. 
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The primary objective of the study of ihe San Fernando 
February 0. ,97,, by the Special Subcommittee 
0 f ,hc Joint Committee on Seismic Safety is to ex.iminc and 
e aludte the effects of the earthquake and to learn from that 
earthquake whal public polices are needed to minimize inju- 
v loss of life, damage to structures, and disruption ol the 
economy from future potentially damaging earthquakes, not 
only in the San Fernando area but also in other parts of 


California. 

The Special Subcommittee has been assisted hy consultants 
who are especially qualiRcd m tbetr respective fields of study 
regarding the earthquake geologic and seismic factors; dams 
and soils, structural engineering related to buildings, utilities, 
communications and transportation facilities, disaster 
preparedness, land use planning, and government orgamza- 
ijon and performance The report prepared on each topic is 
hased on careful analysis and evaluation, m terms of the ob¬ 
jectives of the study, of information on the effects the San 
Fernando earthquake. Some of the information was gathered 
first band and some was obtained by other organizations that 
have studied the earthquake 

Puh July 72: 1 32p . No copy Info, available. 


Abstract provided by FDAA. 

SUPPORT FI) BY California Slate government • Sacramento 


3,0152, ELASTOMERIC ENERGY ABSORBER 

l.F NQRDLIN, State Materials & Res. Dept, .Vm-rnmentu, 
CahJuTmti 

Abstract The report covers testing performed on a proposed 
elastomeric energy absorbing and restraining unit designed to 
restrict movement at the hinge openings of reinforced 
cvincrele bridge spans when subjected to earthquake forces 
Minor modifications were made for each of live tests con¬ 
ducted on a thick walled neoprene tubing contained in extra 
heavy steel pipe Load-deflection tests of the restrained 
neoprene determined the final Jinnunl of movement for the 
forces involved. 'I he results are reported. 

Pub. Nov 71: 2Ip . NTIS No. PB-207 H3K: PC $300 ME 
$0.95. 

SUPPORTED BY IJS Dept of Transportation • F.W A 

3.0153, EARTH STRUCTURE AND FAULT TECTONICS 
AS RELATED TO LARTHOUAKL PREDICTION • 
CALIFORNIA 

J RERGLR, Univ. of California, Graduate School, Sun 
California 92038 

It is proposed to study the long term pattern of strain accumu¬ 
lation, tilt and vertical displacement in southern California 
for the purpose of relating earth structure ami fault tectonics 
ro the occurrence of earthquakes. The temporal and spatial 
characteristics of the ground motion will be investigated 
utilizing two established geophysical observatories containing 
a collection of vvide-band instrumentation in conjunction with 
several movable tilimeters. Special emphasis will be placed 
on measurements of earth strain utilizing the 3 component 
surface laser strain meter now in operation which has 
established a new low level of instrumental noise, long term 
stability and freedom from spurious 'strain episodes' and 
‘steps.* The wide band nature of this instrumentation will 
facilitate the investigation of Ihe ground motion spectrum 


California ami their relation to fault teemmes will W -Uidml 
by examining Ihe effects of ocean lulal loading •«» thv 
served earth tides 

SUPPORTED HY U S. Nutl Science I oumlulion 

3.0154, ei.emenis of dynamic-ini i asik di-shin 
CODE 

J.A. lil.VMi:. John A. Minim* .k Associates, Sun hw um.„ 
Caltfninui 

Ihe need for a dynamic-inelastic design code that piovuM 
greater utili/alioit nl available knowledge than the vniruit 
earthquake codes is diseussed billowed by tin* t>luhwo,.liy „f 
such a code including the tcqiiiiemeiil Ini ie.ison.ildi- stir- 
plieity and workability- Elements ot Hie code ,ue piesemt.l 
as a supplementary section to existing static clasp. require- 
merits Two levels of cm thquake intensity are sprotlied Hu- 
dynamic-inelastic provisions ate based mum kinvti* * »vi*i 
reconciliation with energy stoicd. converted to boat. aid 
used to do wink in the inelastic latig.e as in die u-seive oner 
gy technique. 

Pub 1972: Kip., NI'IS N„. CONE-MU <,39 1 PC Mint Ml 

$1.45. 

VI lonnizT IT) HY U S Atomic Enemy ( 




3.0155, MEASUREMENT’OF MOVEMENI ON I Ml SAN 

ANDREAS FAULT 

R.l) NASON. U.S. Dept of Commeiee. Eiii thqn.ik.- 
Mechanism I ab . Sun /•/<//» mu, Cahlmnia 
Abstract: The San Andreas lantl is a niajoi eaillnpiakc- 0 . 111.1 
in Califoiniii. Its geologic hisloiy indicate*, loniinumg do 
placement at about l 2cm/yi ovei die past 2 5 million vc.in 
which is less limn the estimates in curionl llicuites nl gloE.il 
plate tectonics Cnuent movement *m the built is h\ l-'“U 
displiiceitients in earthquakes ami by giadiml (mill *'icrp *-1' 1 1 
page not directly related to eartliqiiakes. Fault slippage tn ihv 
historic period 1K4H to I99K Inis been equrv.ilciil to .dm it 
2.5em/yi average limit displacement 
Pub. 1970 2<ifi-25‘lp . N I IS No. COM-7 1 111)227: R.-piun 
SUPPORT ED HY U.S. Dept of Commeiee NCAA 


.3.0156, ACTIVE: DlSI'l ACEMENt ON III! CAI AVI MAS 
FAULT /ONE' AT HOI t JS 11-R. CALIFORNIA 
f'.ll. ROGERS, U S. Dept of ( onimcii e. l ai tliqu.Ai 
Meehiiiiism l ab., Sun l-'nuu in «», ('ahfoiniii 
Abstract: T he Calaveras fault /one, which is a iii.qm loan, li iT 
the San Andreas limit system in noillicin Callloiniu. |M"o 
lluougli the City of Hollister 1(41 km (Uhl miles J M«uthc.i«l 
of San ETaneisco. Active laiilt displacement {limit creep 'bp 
page) has occurred in and near llollisiei along .1 Emit true 
within the Calaveras limit /one. Vutimis imm-niade strm tnim 
crossing Hie fault trace have been deloinied and gt.idu ill) 
offset in a ijght-laletai sense. The union 11 1 ol ,disci i.iiio 
directly with the age of the sliiichne Rates nl active l.mH 
displacement vuty with tinie and position along tin: Cal.ncr.i' 
and San Andtca.s liiult /ones in the Hollister mca Ihe pat 
tern of this variation suggests thm active displacement an dw 
Snn Andreas fntilt /one may be inmslerring norlheastw ,<nl b» 
the Calaveras fault /one. 

Pub. Apr 71; 399-4 Ibp. NTIS Order No COM-JI URM 
Reprinl. 

C > >n >• • .- s >v l- is.• . . ». . 


Major disaster types 


3 . 016.1 


O bjectivos: The objective of this project is to determine where 
and how frequently destructive earthquakes (M equals 5) are 
likely to occur in llie Santa Barbara Channel region. Thus we 
seek to provide answers to the following more specific 
Muestions: I) Where are the major faults'’ 2) What have been 
their geological and historical records of movement? 3) Is 
strain accumulating across fault zones? 4) Is creep occurring 
along faults? 5) Where have historic earthquakes occurred 
here and what have been their effects? 6) Where are 
earthquakes occurring presently? 

How information will he applied: Our information on the 
seismicity, fault locations, and seismic hazards will be of use 
eliicfly to public officials involved in land use planning and 
public safety. Already our preliminary results on these sub¬ 
jects have been requested formally and informally by local 
trity. county, and university land use planners and safety offi¬ 
cials, state and federal geological agencies, individual 
citizens, local educational institutions, and private industries 
In addition, our geodetic studies may result in an earthquake 
warning system. 

Accomplishments during the past twelve months: 1. Detection 
of 4-1.3 cm/year vertical movement in the Santa Barbara 
area. 2. Detection of past earthquake vertical movement fol¬ 
lowing the 1971 San Fernando Earthquake 3 Analysis of 
LJ..S.C. & (IS precision level data along the California coast¬ 
line 4. Installation of lilt meters along significant faults in the 
Transverse Range region. 5) Study of effects of 1925 S B. 
I-.arthquukc 6 Fault map of Santa Barbara Channel region. 
7. Santa Baihura Earthquake history since 1800. K. Design 
and construction of precision tide gage, 
for additional information pertaining to this project contact Dr. 
George CL Shor, Jr., Scripps Institution of Oceanography, 
I-iiJofla. California 92037 
l*PORl L'D BY l.‘S’. Dept. of Commerce • N.O.A.A 

3.0158. K1IA STUDY Of SEISMIC DESIGN CRITERIA 
EOII HIGH-RISE BUM.DINGS 
ft, h ,/ • CLOUGH, I Y. I.in <k Associates, Van .Vim, California 
A bst ract: The report describes the results of a program of study 
iind research into the earthquake behavior of high-rise 
buildings. The techniques and standards for the earthquake 
resistant design of traditional types of buildings are icvicwod 
briefly. A digital computer investigation into the response of 
various high-rise structural systems was undertaken to extend 
the understanding of their iespouse to seismic excitation, 
thus enabling the development of new design criteria which 
will maintain adequate factors of safety in new types of con¬ 
structions. An investigation into the structural peifoimancc 
of three buildings in Anchorage during the March 27, 1964 
earthquake was carried tmt. finally, recommendations for 
seismic design criteria are specified. 

Pub. Aug 66: 368p.. NTIS No. PB-202 960: !»C $ 6.00 ME 
SO.95. 

SUPPORTED MY U.S. Dept of Housing & Urban Develop¬ 
ment 


4 soil conditions Strong motion sites are to be geological!; 
evaluated such that date recorded can be fully am 
reasonably interpreted. 

Progress: The research plan above bus produced results whicl 
arc being readied for evaluation by seismic design con 
sultants. These results are in the form of highly detailed mapi 
and supporting charts, graphs, tables. 

SUPPORTED MY U.S. Dept, of Commerce - N O A.A 

.3.0160, THE SEISMIC RISK MAP OF THE UNITEE 
S TATES • DEVELOPMENT. USE, AND PLANS EOR FU¬ 
TURE REFINEMENT 

•V 7 ALGL'/IMISSLN, U.S. Dept of Commerce, Earth Science* 
Laboratories. Moulder, Colorado 80302 

AKslraet: The risk map currently used hy the Uniform Building 
Code is based primarily on an analysis of seismic intensities 
recorded during bisioric.il time, epicentral locations ol 
damaging earthquakes, and their relationships to important 
fault systems and tectonic elements Recommendations arc 
made for short term ami long term improvements. The 
author concludes with the statement that there is real need 
for further study of the earthquake losses likely to occur in 
the United Stales in the next 50 to 100 years. 

Pub. 1972: 7p , NTIS No. COM-73-10290: Reprint. 

SUPPOR TED BY U.S. Dept, of Commerce - N.0 A A. 

.3.9161, A STUDY OF EARTHQUAKE LOSSES IN THE 
SAN FRANCISCO BAY AREA • DATA AND ANALYSIS 
UNKNOWN, U.S. Dept, of Commute. Environ. Research 
Laboratories, Moulder, Colorado 80302 

'I he purpose of the Report is to provide essential data for effec¬ 
tive pre-disaster planning for major damaging earthquakes 
that might affect the San Francisco Metropolitan area. 

I he study postulates potential maximum credible earthquakes 
which could occur in the area, and examines the probable ef¬ 
fects of such a disaster on the people and critical facilities 
and life .support systems (homes, hospitals, schools and major 
transportation, communications and public utilities systems). 

Pub. 1972: 22()p., No copy Info, available. 

Abstract provided by EDAA. 

SUPPORTED BY U.S Executive Office • OFT. 

3.0162, A STUDY OF EARTHQUAKE LOSSES |N THE 
LOS ANGELES, CALIFORNIA AREA 

UNKNOWN, U.S. Dept, of Commerce, Environ. Research 
Laboratories, Moulder, Colorado 80302 

The purpose of the Report is to provide essential data for effec¬ 
tive pre-disaster planning for major damaging earthquakes 
that might affect the Los Angeles Metropolitan aiea. 

I he study postulates potential maximum credible earthquakes 
which could occur in the area, and examines the probable ef¬ 
fects of such a disaster on the people and critical facilities 
anil life support systems (homes, hosnitals schools an i ;' 


3 . 0164 , 

A seismic risk map was dcveloped for Utah ami Arizona. The 
map depicts fas contours) the maximum horizontal gnmml 
acceleration m a 50-year period The accelerations mapped 
have a 10 percent probability <if exceedance 

A very accurate hypocenief was determined for the destructive 
December 23. 1072 Managua. Nicaragua earthquake using 
;in .rccoletogiuph record recorded during the earthquake .mil 
observed intensities This accurate location was used to com¬ 
pute station corrections for seismograph stations throughout 
the w or hi and to recompute the location of the larger 
earthquakes in the Managua area during the past 50 years 

The long range plans of the project include: (1) Development 
of theory, analysis of seismic data, and the evaluation of 
parameters for the prepatnijon of seismic risk maps and as¬ 
sociated tables, (2) Fvaluation of hazards such as soil 
liquefaction and land slides, and (3) Investigation of 
earthquake aftershock activity and intensity distribution as¬ 
sociated with damaging or otherwise significant earthquakes. 

SUPPORTED BY US Dept, of Interior • Geological Survey 

33)164. SEISMIC RISK CORPS OF ENGINEERS • CON¬ 
TIGUOUS UNITED STA FFS 

It.If. //AFS, US Dept. Ilf the Interior. Geological Survey. 
Hoiihler. Color,n!u 8Q302 

State of the art information required for developing design 
earthquake response spectra is being compiled in a manual- 
like format The objective is to provide by July 1074 to the 
U S Army Corps of Engineers. Construction Engineering 
Research Laboratory, a rational methodology for estimating 
the important characteristics o/ the earthquake ground mo¬ 
tion load during construction, design, and evaluation of im¬ 
portant military facilities located throughout the United 
States The methodology will describe how- to perform the 
following analyses: I) determination of seismicity parameters. 
2) estimation of seismic attenuation functions, 3) estimation 
of maximum intensity of shaking, 4) estimation of ground 
motion response spectra, and 5) estimation of local site am¬ 
plification effects I he manual will have vvidc application to 
many earthquake risk analysis projects 

SUPPORTED BY US Dept of Interior • Geological Survey 

3.0I6S, VA. SEISMICITY • 32 STATES AND PUERTO 
RICO 

IF P MfCK. >'. U S. Depf of the Int erinr, Geological Survey. 
Moulder, Color,ido KO302 

Provide YA with guidance and consultation concerning adequa¬ 
cy «f seismic evaluations submitted by contractors concern¬ 
ing seismicity characteristics in the vicinity of YA hospitals. 
These results will enable design and structural engineers to 
huild new and reinforce old structures to withstand effects of 
most likely earthquakes in the area. 

This contract work is a part of our mission to evaluate seismic 
risk. It also makes seismic history data available to the iJSGS 
at no additional cost 

There are over 70 hospitals involved in this study m seismic 
zones 2 and 3. 

SUPPORTED BY U.S. Dept, of Interior - Geological Survey 


MAJOR DISASU R l Yi'IS 

Provide data on possible control id seismicity by «n..n •uni .>•> 
localized seismic characteristics. 

SUPPORTED HY U.S. Dept **l hileinu (ic.'logical Sum-) 

.3.0167. SI IS, MKT I Y AND I AR III M Rl '< I URL 

J. IMIUAHT, U.S. Dept of the Interim. (icob'pn ul Soon, 
llrwhlci, Col,undo SO U)2 

States In which project pmI.tins: Wmlihuih- with i-rnplM'iv m 
conterminous states 

Regional P-vv.iu; tiavcl limes, soilin' ii'gion vclnvitv m.Uih 
anil iclalive location tecliiiii|iirs .no developed and «•'ulu.ilr.l 
lor application low,ml inipiovcmcut of the locution ,io.ui,q 
of earthquake hypocentets A l.detallv vimalile vido.iq 
model of the oust and upper month' undo the » miMciiiiIimih 
U nited Slates will he evaluated in l <J M 

A major revision ol rlie seqncnc*' id liypoicnlei eonipnl.ilioi.ii 
programs used by the National I ailliquake Inlmnl.iltou So 
vice will begin in IPV4. I he |*ri')’.inuis will he reivnltiu l,>i 
use on Hie DPT 107(1 ci.iii|uUvi at I he Demei I iihr.-l 
Center and will incoipoiale neve i nreiia tin awi i.iii.»n «I 
data from discrete earIhqiiakes. local rnrch.inisiii" 'k 
major or important earthquakes w ill he published 

The tectonic ftutncwotk of seismic' legions will he an.dszid 'oi 
a continuing basis Ihtongli investigation ol .iHeisluwk In,.-, 
lions, magnitudes, utigiu times, and local un chauisms I Mo 
minatioti of hypoccnlei.s with lisid mlwoik. iiiumii cirri 
and join! loc.iliou techniques will nupiove Ihe idalnc .ion 
racy of the compulations 

SUPPORT M) MY U.S. Dept of Inteitm {ieologre.il Suua 

3.1) 168, SOD III CAROI IN A SliSMK T I Y PROGRAM 

AC IAIIR, U.S. Dept, ol the Inteiior. t iinlopli ..I Smut. 

Hniiltlri, (oloiotlo X0.1M2 

Suites in which pioject pcituiiis Sindh f.nolin.i 

Meciiuse of the occurrence of the pie,it IHIUi ( h.iih-l.-i 
caithquakv. the seismic hu/aul lui the stall- is |w»t,-nti.ilh 
great, especially foi existing l.n ilitn-s such as the S.iv.nm.ili 
River plant and the cousliucUim <d new uiu (cm r» .*<. i.<i•• 
Any estimate of that lia/.ud most be h,isi-<l mi suuml ipi.iii 
(itativc* data which iieielolore hnvi- not Incn ac,iil.ili|>' IV 
ilcislnmling why this men is seismic,illy aeltve, and tmup,f 
iug it with olhet seismic .liras in the eoutevl und Inor.f.i 
scope ol the Hieoiies of plait- li-ctoiius, sIiomM aid m fl.< 
greater elaijlicaliou of Ihe seismicity ol Hie enliie I usi < oiM 

I lie objectives ol the program aiv: I Provide esseiili.il high 
quality raw seismic (lain from e.u lliqiiuki-s in Sondi ( *.n• ■ hr.• 
2 Cimqiute accm;Ue estimates of event and -mine p.ii.aur 
ters: re . Iiypocenter parameters, fault plane snlum.ii. In 
cliviilmil A Composite), specltid unalyses (sliess diop .uul 
Other source paiamelcts). ,3 Provide a catalog ol e\, uls an.I 
source paramelcrs that will lie ci.sed in liniliei I'valu.ilnni ul 
seismic hazard: maps, depth sections, statistic. -1. < omtiut 
special seismological studies as (hoy are iuthc.ilcd. muIi ,n 
network calibration with explosions and refinement d 
hypoccntcr parameters via tuy-li ncTng 5 Respond with i.ip:d 
estimates of event parameters if ;i Luge went tM 4 

1/2) occurs within Soulli (’urnlinn dming the duration ol (tie 



MAJOR disaster types 


3.0175, 


cipal objective is to provide a geologic base for a continuing 
study of the environmental geology of the region. This is part 
of a larger project to study the central Rio Grande trough in 
areas of major population centers. Emphasis is being placed 
on geologic studies of the Ccnozoic till within the trough 
where recent faulting, slope stability, ground and surface 
water, and waste disposal problems require geologic 
background for potential land use 

SUPPORfF.D BY U.S Dept of Interior - Geological Survey 

3.0170, GEOLOGY OF THE RAPID CITY AREA. SOUTH 
DAKOTA 

JM CATTRRMOLE. U S Dept, of the Interior. Geological 
Survey, Denver, Colorado 80225 

States to which project pertains: South Dakota. 

The Rapid City project is a general geology and engineering 
geology study of a rapidly growing urban area. Three 
quadrangles. Rapid City West, Rapid City Hast, and Rapid 
City NW. have been mapped geologically at a scale of 
1:24,000. The maps of the Rapid City West and Rapid City 
East have been published in the Geologic Quadrangle Map 
Series in full color with a columnar section ami text, the map 
of the Rapid City NW quadrangle was scheduled to he 
printed in 1973 and should be released early in 1974. 

The final product of the project is a two part Bulletin covering 
the entire urban area of Rapid City: the first part will 
describe the geology, structure and stratigraphy of the three 
quadrangles; the second part will detail foundation condi¬ 
tions. expansive soils, con.sliuctioii materials, landslides, and 
physical characteristics of each formation and the pertinent 
effects related to planning engineering projects 

SUPPORTED BY U.S. Dept, of Interior - Geological Survey 

3.0171, EARTH AND ROCKFTI.I. DAM DESIGN PRAC¬ 
TICES 

L SI. CHRISTIANSEN, U S. Dept of the Interior, Bureau of 
Reclamation. Denver, Colorado 80225 

A continuing program to improve Hurth Dam Design practices 
is being pursued through evaluation of construction per¬ 
formance, structure performance measurements, operation 
and maintenance experience and review of literature. Col¬ 
lected data is evaluated from time to time and compared to 
previously established design practices. Modifications are 
then introduced in the design practices, data collection 
procedures, measuring apparatus, or methods of analysis and 
evaluation to reflect the effect of accumulated experience. 

Current operations include: Improved piezometer design to re¬ 
gister negative pressures and reduce failure in installations. 
Statistical appraisal of construction variation in compaction 
uf materials and establishment of conditions for testing. 
Development of standards for earthquake hazard evaluation. 
Improvements in stability analysis. 

SUPPORTED BY U.S. Dept, of Interior - Bu. Reclamation 

3.0172, GREATER ANCHORAGE AREA BOROUGH, 
ALASKA 

£ DOMtOVOLNY, U.S. Dept, of the Interior, Geological Sur¬ 
vey, Denver, Colorado 80225 

States to which project pertains: Alaska. 

la consequence of the geologic effects of the Alaska 


final stages of compilation for the Greater Anchorage Area 
Borough, which encompasses about 1.750 square miles. 
Study of Ouaternary deposits is emphasized because most 
land-use development is concentrated on them. Special-pur¬ 
pose maps, such as slope stability, construction materials, and 
foundation and excavation conditions are being prepared 
from the general geologic map for use by planners and 
developers The geologic work is closely coordinated with 
hydrologic investigations being conducted by the USGS 
Water Resources Division Data developed by these com¬ 
bined studies are adequate to establish patterns of geologic 
and hydrologic relationships applicable to regional planning. 
For specific site development, however, more detailed and 
intensive investigation is required. 

SUPPORTED BY U.S. Dept, of Interior - Geological Survey 

3.0173, EARTHQUAKES AND ACTIVE FAULTS 

J.S. DODD, IJ.S Dept of the Interior, Bureau of Reclamation, 
Denver, Colorado 80225 

T he primary objective of this program is to obtain knowledge 
of the crustal strain at the surface and at depth that develops 
along an active fault Such information will direct our efforts 
toward the critical and equally important matter of con¬ 
trolling or avoiding disastrous damage to hydro projects by 
earthquakes. 

To ohtain fundamental knowledge of earth strain and as¬ 
sociated earthquake behavior a 5-ycar cooperative program 
with United States Geological Survey is in its third year. The 
program consists of recording low-magnitude earthquakes 
and measuring earth displacements and strains associated 
with three very active geologic faults - the Sun Andreas, the 
Sargent, and the Calaveras • in the Hollister Valley of Cen¬ 
tral California. 

SUPPORTED BY U.S. Dept of Interior • Bn. Reclamation 

3.0174, NEW MADRID EARTHQUAKE • ARKANSAS. IL¬ 
LINOIS, KENTUCKY. MISSISSIPPI, MISSOURI AND TEN¬ 
NESSEE 

M.F. KANE, U.S Dept of the Interior. Geological Survey. 
Denver, Colorado 80225 

The principal objective of the project is to attempt to establish 
the location of main strand or zone of the New Madrid fault 
system through whatever effect it may have on the magnetic 
basement rocks, and its subsequent expression in the 
acromagnelie field. Complementary studies will be un¬ 
dertaken in gravity by compiling and analyzing existing data. 

SUPPORTED BY U.S. Dept, of Interior • Geological Survey 

3.0175, ENGINEERING GEOLOGY RECONNAISSANCE 
STUDIES OF COASTAL COMMUNITIES, ALASKA 

/l.ll' l.EMKE, U.S. Dept, of the Interior, Geological Survey, 
Denver, Colorado 80225 

States to which project pertains: Alaska. 

Reconnaissance engineering geology studies, directed prin¬ 
cipally toward assessing potential earthquake and other 
geologic hazards, have been completed in the following 
Alaska coastal towns: Skagway, Haines, Sitka, Ketchikan, 
Metlakalla, Petersburg, Wrangell, Yakutal, Hoonah, Nome, 
Bethel, Dillingham, Naknek-King Salmon, Unalukleet, Kot¬ 
zebue, and Barrow. It is concluded that most parts of these 
towns are built on more stahle geologic materials than those 



, , 1L „„n jful subsidence due to soil compaction In add.- 

, and other keying pans of some wm 
u h , i.-nical changes in the land. by seismic 

^T^cs'aP^ ^h«r abnormal oaves produced locally by 

l.-.iul tilting or by submarine lamM.duig 
Ka-«us on the southeastern Alaska region. Hames. and Skag- 
L have been released in open file, and report* arc m «n- 
st m t -v of prcp.ir.Uion for the other con.nn.nH.e* As of 
..... this large project has been restructured, and re- 

" :.rfor Si.ka Mc.fc.ka. , 
V 1 .U., Naknck-k.ne Salmon, an.l 

I nalaklccl assigned to project >J55<J U0‘>48. 

VI I.POH rr h HY U S Dept.oflmermr ■ Geological Survey 


ohNVl.R METROPOLITAN ARPA, COLORADO 
H M USDVALL. U.s Dept, of the Interior. Cicological Sur- 
iev. Oniicr. C.iltirutlo 80225 
Slates to which project pertain-. Colorado. 

I he project objective is to prepare detailed general-purpose 
geologic maps of eight quadrangles covering the major part 
of the Denver metropolitan area. Ihese maps, at a scale of 
1 N.tHHi. arc designed to provide basic information on the 
geologic factors pertinent to maximum utilization of land m a 
rapidly expanding area of urban development. Information to 
K- provider! concerns the engineering properties of the surfi- 
cul and bedrock units, location of potential hazards such as 
landslides, areas subject to Hooding, areas subject to possible 
earthquake damage, areas of poor foundation conditions, and 
the location and extent of sand and gravel deposits necessary 
for construction aggregate materials 
I he geologic maps, each including a brief descriptive text, are 
In he released first m open files and subsequently published 
in the fieologic (Juadranglc Map Series The geologic map ot 
die barker quadrangle was published in 1072 as the fust 
-.hvoi >n a special l-olio of the Parker quadrangle. Ihirtcen 
additional single-concept maps of the quadrangle have been 
or vvill be published in the near future to complete the Folio. 
I he entbu-iaslic acceptance of the Parker Folio hy planning 
commission* and public officials have prompted plans to 
issue some similar interpretive maps for the adjoining 
Highlands Ranch quadrangle 

A comprehensive geologic report covering all eight quadrangles 
ii planned for the Bulletin series. 

SUPPORTED BY U S Dept of Interior • Geological Survey 

3.0177, V A HOSPITAL SlTP. P.VALt)ATIONS 
fC XICIIOLS, U S Dept, of the Interior. Geological Survey, 
Denver. Cofr’rail'i 80225 


Slates to which project pertains: Various states in the U S. and 
Puerto Rico 


Conduct reviews on the completeness of geologic content anti 
on specific geological aspects of seismic evaluation reports 
on Veterans Administration Hospital sites as submitted to the 
V. A hy consulting firms. 

SUf’PORlbD BY U S Dept of Interior • Geological Survey 

3.0)78, SNAKE. RIVER Pl.AIN, PART A • REGIONAL 
ff-C I ONICS IDAHO 

SS OHft.L. US Dept of the Interior, Geological Survey, 
Denver. Colorado 80225 

The tectonic framework of the Snake River Plain and adjoining 
ranges is being analyzed to provide a basis for realistic ap¬ 
praisals of seismic and associated hazards along the Idaho 
seeme of he n ern > mt.-i'n , au.. .. 


Regional geologic ami geopinsu.ni v....» " 

shed light on Hie ink-mat pail oi :• lokletl In 

the goodynaniies of continental pb'U-.uis "I !»«>■ 


3.017'J, EASIERN SNAKE RIV1H IM AIN 
YESUGATIONS - IDAHO 
.Y.5 OIW.L. US Dept of tin- Intfimi. Uen 
Dana, C'olonulo 80225 

Principal objective is to coordinate Suivey nncsi 
encourage other geologic studies ml tl‘ 1 ' Snake 
gitvn for the derivation of kind icmhiiu- inknn 
planners anti ilccision makers 
Aims aie In minimize earthquake, slulc. and '■ 
in this northern part of the Wasatch seismic I 
the develojrnicnt of wise cnviionim-lil.il pol.cn 
public lands. To piovitle data h" planning »» 
of this balanced agticultmal anti ml'an iop.ii 
and growing part of Idaho In tk-vclop a 
framework for aquifer and waste-disposal hum 
where incicasing wastes thiealen a ma|oi ai|i 
ale the nnneiat icmuucc and gcolhctm.il pole 
gitm- 

SUPPORTED BY OS. Dept of Into. lo. • Gind 


3.01 HO, n-CIONIC ANAI YNIS (H SI l-Sb 
LIVE /ONUS IN NEVADA, IN S 
EARTHQUAKE GONIROI l NlM lUMl N l 
NIA, NEVADA, UTAH 

/>./'. OHKll.D. US Dept- of Ihc litu-iioi. Gee 
Dana, Cnltnutlo 80225 

One of Hie program goals ol lilt (noli 
Earthquake Ha/ariK Ri-iluction l’loj-.i.mi is to 
bilily of eailhquake coiiltol on u-il Emils II 
tonics Project is an integral ji.nl ol an v.ttlhc 
tion experiment, and will theu-lou- be close 
with assoeiiilvd studies ol seisniiv ity. Mum. rn 
hydrology 

lire sparsely p.ipnlateil Great Basin of Ni-v.nl 
parts of California and Utah contain?, in.mv sc 
areas whore an eailhquake modification i- n pi -1 
safely conducted on faults simikn u- the Sa 
other faults of western Calilonna lllMnin Ini 
(magnitude ft or greatei) acconi|ianii-d by si 
have occurred in a belt bom (Evens Yal 
north-noitlieastwanl through Miner;.I mul ( dm 
Nevada. Ibis belt follows and irossi-s knn- 
strike-slip zones such us the Death Valley fan 
incuts of the Walker l ane. Surface hronkage 
part of this bell has had u strong eiMnponei 
motion Other parts of the Great M.isin. ihvuig 
the site of large earthquakes .ire ciuis-ntiy at 
anil contain faults of known PIcislnccMw ant 1 
placement. 

Ihc bifold purpose of the Nevada I ee tonics !’ 
provide the apjjropiiate geologic ami tectonic 
assist in the selection of a site in tin* Nevnd 
earthquake modification exjierimcnt. mid (2 
ami develop a comprehensive underst.iiullng 
framework of the Nevada region, with ctup 
tectonism. An understanding of the tectoiiii 
needed to provide a scientific basis for c-arthq 
and for evaluation of sites liu an cnrtlKpiakc i 
perimenl. 

SUPPORTED BY US. Deri, of Interior • Geo 


major disaster types 


3.0186. 


1) SCHl.LICIII'.R, U S Dept, of the Interior, Geological Sur¬ 
vey, Denver, Colorado 80225 

This project is part of a study of the eastern Snake River Plain, 
whose aim 'S to gather geologic data needed for land-use 
planning I plan in prepare one or more maps at scales 
1 : 250.000 and larger showing geologic units and structures 
that represent hazards or resources. In the core of the 
Beaverhead Mountains, the main emphasis will he on work¬ 
ing out the stratigraphy as to decipher the structures that can 
he extrapolated beneath the volcanic rocks of the Snake 
Plain. On the surrounding flats and the flanks of the range, 
the plan is to map the young volcanic rocks anil sediments, 
to identify and date young faults and volcanic eruptions, and 
to note other potential hazards. 

The study urea is bisected hy the southern end of the Beaver¬ 
head Mountains, which are cored hy Mississippian and 
Pennsylvanian carbonates ami quartzites, whose stratigraphy 
remains poorly known. The rocks are slightly to severely 
deformed, with local complex folding and thrusting. The 
range is separated from the surrounding flats hy rangefront 
faults; the faults are probably younger on the west side of the 
range than oil Ihe east where they are mantled hy axhflow 
tuffs intercalated with uiffuceous. partly cemented fan gravels 
that are probably a few million years old. The absence of 
young faults accords with the absence of epicenters reported 
here during this century. T he area lias geothermal potential, 
reflected by I.idy Hot Springs anil the springs feeding Warm 
Creek, and suggested by a hitherto-nnreeogni/ed intrusive 
plug at the south end of the Beaverlieads. F.xtensive alluvial 
aprons may yield water, and areas of silty soil (reworked 
loess'’) may prove arable. 

SUPI’OUTHD HY U S Dept, of Interior - Geological Survey 

3,0182, SNAKK RIVER BASIN', 1’ART l ? - SOUTHERN 
PART, NORTHWEST MARGIN - IDAHO 

It. SKinr, U.s. Dept of the Interior, Geological Survey, 
Denver, Colorado 80225 

The project involves the mapping, to be compiled at 1:250,000, 
of all or parts of thirty 7&I/2 quadrangles, situated along the 
southwestern part of the noitliwesl flank of Ihe eastern Snake 
River plain. The chief objectives arc: (I) the understanding 
of the little known I.ate I’aleo/oie rock sequences through 
stratigraphic and paleoulologic studies, (2) the determination 
of the complex structures which involve the Paleozoic 
sequences. (3) the determination of the structural relation¬ 
ships between the Paleozoic rocks and the Holocene lava 
flows along the north edge of the Snake River Plain, (4) the 
providing of a geologic framework for environmental studies 
in the region, (5) the study of recent faulting and landslide 
distribution possibly related to earthquake activity, and (6> 
the supplying of n well-mapped areu adjacent to Snake Plain 
which will aid in interpretation of gravity and neroniagnclic 
surveys across the plain. 

SUPPORTED l)Y U S. Dept of Interior • Geological Survey 

3.0183, LITLCT.S OF EARTHOUAKHS ON SOIL PER. 
FORMANCE 

DA. TIKDI'.MANN, U.S. Dept, of the Interior, Bureau of 
Reclamation, Denver, Colorado 80225 

The soil foundation is an important consideration in the design 
of structures resistant to earthquake damage. The investiga- 


Laboratory tests on possible problem soils are conducted in 
special laboratory equipment involving a cell for applying 
triaxial conditions, hut with an additional pulsating load 
system for simulating earthquake activity. The testing has 
been extended from sands to a program on silt which is in¬ 
vestigating effects of placement density ami moisture on the 
dynamic behavior of the silt Tests with new resonant column 
equipment are heing conducted on soil specimens for cor¬ 
relation with the above- mentioned tests on silt. 

New laboratory equipment is being designed, constructed, and 
assembled to accomodate huger specimens for determination 
of dynamic properties For this testing a variable vibratory- 
input can be programmed Also field vibratory testing 
methods tire being improved. These developments wjll lead 
to better test data for improved design of earth and earth- 
supported structures. 

SUPPORTED BY U S Dept of Interior • Bu Reclamation 

3.0184, HAMILTON 2 DEGREE 

J D I t'DLl.S. U.S. Dept, of the Interior, Geological Survey, 
Denver, Colorado 80225 

States to which project pertains: Montana and Idaho. 

Prepare a geologic map ot the Hamilton 2-ilegree sheet at 
1:25(),000 scale, integrating the past, current, and future per¬ 
tinent mapping done by industry, universities, and State and 
Federal agencies, and incorporating geologic, geochemical, 
isotopic, and geophysical data as a basis for evaluation of 
land use and mineral potential. Special purpose interpretative 
maps and reports will be prepared of appropriate areas where 
potential hazards such as landslides, unstable foundation 
material, faulting, earthquakes, and Hooding are present An 
evaluation of known and potential mineral resources of base 
and precious metals and fluorite along the margins of the 
Idaho Bntliolitli and strutabomnl copper in the Bellian strata 
will he made. These data will contribute to the general body 
of geologic knowledge of the northern part of the Idaho 
Butholith and contribute in developing the regional struc¬ 
tural, stratigraphic, magmatic, metamorphie, and erostonnl 
patterns. They will further provide a proper basis for land use 
planning for the diverse interests in this area of urban 
development in an outstanding recreational area 

SUPPORTED BY U.S Dept of Interior • Geological Survey 

3.0185, SNARL RIVER PLAIN, PART I) - VOLCANIC- 
ROCKS • IDAHO 

/>./.. WILLIAMS, U S Dept, of the Interior, Geological Survey, 
Denver, Colorado 80225 

The purpose of the project is to geologically map, at scales of 
1:250,000 and larger, the volcanic rocks of the eastern Snake 
River Plain and its margins. Major scientific objectives are to 
delineate the late (’enozoic volcanic and tectonic history in 
detail, to locate eruptive centers for basalt flows and for 
rhyolite ash-flow tuffs in relation to major structures. Quater¬ 
nary faults, and geothermal areas, and to determine 
petrogenesis of the rocks. From the basic geologic data, 
derivative maps will be prepared showing potential 
earthquake and volcanic hazards, geothermal energy poten¬ 
tial, construction materials and mineral resources, environ¬ 
mental aspects of trace element distribution, aquifers and 
liquid waste disposal sites, potential recreation areas, and 
nthr-r tnnii's rwerird fnr I* nd. ist* nlann 10 . 


h b^eii «*n a careful rcwew of dunng 

,inJ following the disaster th.il befell south central Alaska m 
M.,rth 1 ^ 64 . Emphasis is on lessons to be learned from the 
Al.okjn experience that can be applied to any region where 
strong earthquakes may be expected 
I he Committee's recommendations are given in the first 
chapter 1 he second chapter presents the more detailed con- 
elusions reached by the seven specialised panels among 
which the Committee's work was divided. The final chapter 
is a brief recounting <>1 the major events of the Alaska 
earthquake and its aftermath, to call to mind the experience 
on which the recommendations are based. 

Pub 1969, 35p . Printing and Publishing Office. Natl. Academy 
of Sciences. Wash . D C 


Abstract provided by FDAA 

SUPPORTED BY Nall Academy of Sciences • Washington 

.VO187. SEISMIC DESIGN FOR BUILDINGS 
ISKXOIVX, U S Army. IVa.diuiy-m"- Disnki <>/ Columbia 

This updated manual was prepared to govern design of tacilities 
for the US Army. Navy and Air Force in areas subject to 
seismic events and supersedes the March 1466 issue It was 
the intent not only to state basic criteria, but to also provide 
consistent extension of short-form requirements, commentary 
jrtd design examples for design for resistance to earthquakes 
Methods and factors specified were selected to provide sound 
design against earthquakes for most structures at jelaiively 
low cost Mote highly refined techniques for many areas of 
design are nut coveted but their use is not precluded in the 
manual. 


A basic ciiation is made to the 'Recommended I ateral Force 
Requirements and Commentation' by the Structural en¬ 
gineers Association of California (SLAOC). .Some of the con¬ 
cepts and applications added lor general earthquake-resistant 
design practice are the design of supports for mechanical and 
electrical elements within and adjacent to structures, recogni¬ 
tion of differences in overall loss potential for facilities, mid 
application of, for high loss potential facilities, higher ac¬ 
celeration forces than previously used for certain arcus. 
Other new- considerations lor general practice are included 
The proponent agency of Ihis manual is the Office of the Chief 
of Engineers Users are invited to send comments and .sug¬ 
gested improvements on DA Form 2028 (Recommended 
Changes to Publications) to HODA (DAEN-MCE-A) WAS Ft 
DC 20314. 


Pub. April 73; 420p.. Army Tm 5-804-10, Navy NAV 1‘ACP- 
355. Air Force AFM 88-3. Chap 13 
Abstract provided hy FDAA. 

SUPPORTED BY U S. Dept of Defense • Army 

3.0188, BUILDING PRACTICES FOR DUSTER MITIGA¬ 
TION 


C G CULVER, U S. Dept of Commerce, Natl. Bureau of Stan¬ 
dards. Washington, District of Columbia 20234 
Reasons for starling or progress last year: Land use and con¬ 
struction regulations containing strong disaster mitigation fea¬ 
tures can in the long-run alleviate losses hy natural disasters. 
This program focuses on earthquake and extreme wind 
hazards and deals with building practices relative to new and 
existing buildings for mitigating losses 

One portion of the project culminated in a teport (BSS 46, 
Building Practices for Disaster Mitigation) which, evaluates 


a secono portion. «i -. , .. . 

natural hazards evaluation of '»V ,U1 

developed Data collection Foum. lor use in 
buildings were also developed. Simplified mmlyUcn 
for building evaluation arc under development 

Approach: The current activities focus on develop' 
comprehensive seismic code applicable to nil art 
United Stines. Lending design professionals, icsem- 
technical organizations indicated tlmt the developn 
improved code is a high priority item in any e/foi 
toward reducing future life and pmpetly loss rc.su 
earthquakes. 1 lie NHS in consultation with the pi 
design and research community will conduct a P 
develop anil implement a comprehensive nation 
code Provisions contained iti Hie code would i 
aspects of building systems, strucluial as well ns 
tural. and applicable geotechnical practices It 
based on the performance concept clearly selling 
level of risk associated with the various code piovis 

F.xpcetcd results; The methodology tor survey and wi 
existing buildings will be completed and a eontprd 
port detailing the technical procedures involve' 
produced. 

For the seismic code activities, a detailed wink ph 
developed, task committees will he organized mid u 
of the code provisions developed. 

SUPPORTED BY U S Dept of L 'onmierce - N ILS 


,S Ci- FATI'AL, U.S. Dept, of Commerce. Null- Huiett 
dtwds, K'li.v/iiiigton, Dis nii t of Cohttnltht 20234 (*!(■ I 
Reasons fot starting or progress lust year; hi E 
completed » study ou behalf of the Veterans Adni 
to assist them in developing a methodology l*»i 
racking and out-of-plane flcxurul strengths u| ma 
merits in existing VA hospital buildings to ensure 
integrity in earthquakes In FY73 a contract exu 
negotiated for additional NllS technical assistance 
FY74 in; (a) developing an nhcrnnlo sampling 
method for evaluation of flexural strength; (h) ass< 
limiting dcllcclions of masonry partitions (e) exmni 
approach for evaluation of critical sties-s conditions 
ry building elements tinder seismic loads. 


Approach: The approach will he similar to that used 
rial study. A literature survey will lie used to prepa 
ofthc-ari synthesis of cxpcrimcntiil and analytical 1 
and to develop a methodology for reliable and eon* 
diction of strength mid stiffness of masonry wall c 
existing VA structures. 


Expected results; This study will begin in July 147 
and a draft will lie submitted to VA hy the end of 
1973. The final report incorporating the findings f 
and FY74 projects is expected to bo submitted lo 
the end of FY74. 


SUPPORTED BY U.S. Veterans Administration 

3.0190, INELASTIC RESPONSE 0\- BUll.DIN 
STRUCTURAL RESTORATION 
S.G- FATFAL, U.S Dept, of Commerce, Null. Bure; 

dards, Washington, District of Columbia 20234 
Reasons for starting or progress Inst year: The object 
recommendations of the proceedings of tile 
Workshop on Building Practice fr>r Disaster Mil 


MAJUK »t-»s . 


» l - .5 


.3 01 94 . 


dude avoidance of human distress and reduction of properly 
loss caused hy natural disasters Recommendations 114 3 and 
C45 underscore the need for experimental research into the 
inelastic response of structural elements to define strength, 
ductility, and damping characteristics. Recommendation I32h 
Stresses the need for improved technology to restore 
damaged buildings. 1 he lack of adequate experimental basis 
in this area is further evidenced by the current efforts of Hie 
Veterans Administration and other Government agencies in 
llieir scareh for methods to strengthen existing structures and 
m repair buildings damaged m past disasters I'hc objective 
of this project is to implement the recommendations 
described herein. 

Approach: lo meet the dual objectives of investigating the in¬ 
elastic response of sluicliu.il elements and the structural ef¬ 
fectiveness of repair technology this project will consist of 
three phases. IMiase I will comprise an extensive interaction, 
through an NHS workshop, with agencies having m.i|nr in¬ 
terest and involvement in stmeinial ichabilitalion, in order to 
document the current slate of technical knowledge ami exist¬ 
ing practice and to define the gup.’ in this knowledge for 
preparation of the second phase. Phase 2 will he an extensive 
experimental program which will include ( I ) testing of struc¬ 
tural elements under cyclic loading in the inelastic range to 
study degradation of strength, ductility and energy dissipative 
capacity; (2) repair and testing elements subjected io prioi 
resting history defined in ( I ) to determine the degree of 
restoration achieved, ami (3) testing of methods strengthen¬ 
ing various structural types such as application of epoxy to 
repair concrete elements. Phase 3 will be an extensive docu¬ 
mentation of lest results ami their synthesis to provide 
criteria for evaluating slructui.il response of elements and 
recommended procedures for llieir repair ami restoration of 
strength 

Expected results: Phase l will bo started and completed this 
fiscal year. Phase 2 will stall in the last quarter of Ibis fiscal 
year. 

SUPPORTED HY U S Dept ol Commerce • Ml S 

.3.0191, DESIGN. SUING. AND CONSTRUCTION Of 
I.OW-COST HOUSING AND COMMUNITY DINGS 
TO HI: I I HR WD US I AND FAR ITKJUAKFS AND WIND¬ 
STORMS 

Jr./-'- Rl.l'S. U S. Dept of Commerce. Center for Building 
Technology. Washington, Di.stm t of Cohmthici 20234 

Abstract: The report provided technical information regarding 
characteristics of mateiiuls and building systems, and 
discusses the suuctur.il performance of buildings sub|ectcd to 
the action of earthquakes ami wind forces with specific 
reference to strueiuies typical of developing countries. 
Potential ways are described m winch structures can he made 
more resistant to such action Siting considerations are 
discussed from a geological, .seismic and climatological view¬ 
point. and recommendations relating to siting problems arc 
made. Techniques of bousing construction, both traditional 
and industrialized, are described and improvements resulting 
in better earthquake or windstorm resistance are suggested 
Building codes, their improvement and their enforcement are 
also discussed. 

Pub Jan 74: 1 53p.. N ITS No Com-74-S0184/2: PC-GPO Mf 
s, ds.tsiriQ 


I his project will concentrate on updating, expanding and sub¬ 
stantially revising the present seismic code to incorporating 
recent research results Code goals vs ill be developed and 
clearly set forth such that appropriate regulatory bodies can 
recognize the level of lisk associated viiih the various code 
provisions the expander! comprehensive seismic code will 
cover all aspects of building anil geotechnical practices to 
mitigate the effects of earthquake disasters Provisions for 
architectural, mechanical and electrical features of construe- 
lion will he included Considerations of seismicity, geologic 
•ind soil site effects, and soil structure interaction will lie in¬ 
corporated. 1 he required loading criteria and performance 
criteria will be explored in depth and codified Design 
procedures for structures olhei than those presently contem¬ 
plated by the code vvill he made A detailed commentary on 
Hie code will be prepared 

SUPPORTED HY U S Natl. Science foundation 

3.IH93. FaRTI IQUAKF DESIGN FOR MASONRY STRUC¬ 
TURES 

I.)' YOKEL. US Dept, of Commerce, Natl. Bureau of Stan¬ 
dards, Washington, Diurii t if Colombia 20234 (46 J 5364) 

Reason for starling or progress last year. The project wjs suc¬ 
cessfully promoted and funds were obtained from industry to 
support the first year’s effort Preliminary meetings were held 
by professionals and industry representatives to plan strategy 
anil initial steps were lakcn in an effort to oht.un .support 
from other federal agencies 

Approach The project will have three phases (.1 ) A statc-of- 
the- art study will compare existing standards, codes, and in¬ 
formal design practice with die state-of-the-art, compile lest 
information, identify gaps in knowledge and information dial 
must be filled hy additional lescarcli, and develop interim 
design recommendations. (2) A test program, designed to 
develop information on such parameters as strength, stiffness, 
ductility and damping anil evaluate the performance of vari¬ 
ous design details. {.3) The synthesis of results and develop¬ 
ment of design criteria that can be proposed for adoption m 
eotles and standards. 

Expected results: In I-'Y 74 work will commence on the stale- 
of-the- art study and gaps in knowledge will he identified in 
order to develop the information required for lilt- start of the 
testing in spring, 1974 

SUPPORTED BY Nall Concrete & Masonry Assn • Arling¬ 
ton 

3.0194, DESIGN CRITERIA FOR MASONRY 

l Y YOKEL, US Dept of Commerce. Nall Bureau of Stan¬ 
dards. Washington, District of Colombia 20234 

Reasons for starting or progress Iasi year: A draft report 
'Strength of Masonry Walls under Compression and Flexure' 
was prepared by Dr. Tuttal and is currently under review in 
the Section. Dr. Yokel became Chairman of ANSI Comiltee 
A 41 Dr Fallal became member of ACI Committee 53 I z\n 
experimental investigation of anchorage of masonry veneers 
was started by Mr Catlanco following a review of the litera¬ 
ture. A cooperative program of research between industry 
and the Feiler.il Government has been established by NRS to 
develop improved procedures for the design of masonry 
structures in seismic regions. This project responds to the 
need for more information on the response of masonry strue- 



of ..It participant* fhc task phases arc. I N an mu,a. Muuy 
y-ill Loniparc existing standards, codes, and ad hist design 
luaciiLC' with the state of knowledge, compile information. 
uJcntifs gaps in knowledge and information that must he 
fdlcd h> additional research, and develop interim design 
recommendations. (2) a research program, based on the con- 
elusions from II) and designed to develop information m 
such parameters as strength, stiffness, ductility and damping, 
and to evaluate the performance of various design details, 
Ol vhe synthesis of results and development of design 
crilen.i that can he proposed for adoption in national stan¬ 
dards 

M ’PPOK’I hi) BY US Dept of Commerce • N H S. 

j.0195, FULL SCALE TEST ON A TWO-STORY HOUSE 
SUB/EC TED TO LATERAL LOAD 

f V VOLT U S Dept of Commerce. Building Research Div . 
Iludime/"". District of Columbia 20234 

Ah-.tr.icl Tests were carried out on a house to determine its 
deflection characteristics under lateral loads The house is a 
two- stor> building of conventional wood-frame contraction 
Two series of tests were conducted. The first of these was to 
determine the stiffness of the house when subjected to a 
simulation of wind loading The second was to determine tlie 
dynamic response of the house to a single impulse load. The 
report presents the results of those tests 

Pub Mar 13 3l>p, NTIS No COM-73-503IS: PC-GPO MF 
SO 95-NTIS 

SUPPORTED BY US Dept of Commerce - N.BS 

3.1)196. REPORT ON EARTHQUAKE INSURANCE TO 
CONGRESS Of UNITED STATES • PURSUANT TO SEC- 
TON FIVE OF SOUTHEAST HURRICANE DISASTER RE¬ 
LIEF ACT 1963 

UNKNOWN. U.S. Dept, of Hou. & Urb. Dev., Fed. Insurance 
Administration. H'us/imgmu, Disiriil of Columbia 2()4 10 

Abstract: Although California and Alaska are more vulnerable 
in earthquakes than other States, all but a few have ex¬ 
perienced some earthquake activity. A severe earthquake in 
a densely populated area could cause heavy loss of life and 
billions of dollars of property damage. Earthquake insurance 
is readily available on one to four family dwellings 
throughout the United Slates. Earthquake insurance premi¬ 
ums on dwelling properties are neither excessive nor un¬ 
reasonable Earthquake insurance on commercial and indus¬ 
trial properties is available, but its availability is liniited 
because of the exposure A broader program than that now 
offered by the private insurance industry is precluded hy 
ptesent deficiencies in knowledge and data concerning 
earthquake occurrences and by the inadequacy or absence of 
land use and control measures to reduce earthquake losses. 

Pub. 1971: 12(J p., NTIS No. PB - 206 791: PC $300 Ml ; 
S0.95. 

SUPPOR1ED BY U S Dept of Housing & Urban Develop¬ 
ment 

3-0197, SEISMIC HAZARDS AND I.AND-USL PLANNING 

n R. NICHOLS, U S Dept of the Interior. Geological Survey, 
lVashmgio,i, District of Columbia 20242 

Basic earth-science data are necessary for a realistic assessment 
of seismic hazards and as a basis for limiting corrective land- 
use controls only to those areas of g,eatcst hazard. For exam- 
pie. the locution, character, and amount of likely displace¬ 
ment and activity 0 f surface faulting can be predicted if 


they should be located off active limit traces, t 
carving with the character of limiting, the cci 
which fault traces me known, mid the import, 
structure Recreational uctivitic*s mid other no 
land uses should be considered foi Emil /one • 
land is miller pressure lot tle\olu|uneitl; eisev 
areas should remain as open .s|»ncc. 

Two methods of predicting ground slinking eltccls 
cations to land-use decisions: { I) Relative e.nllii|i 
can be related to firmness of lit*-’ gtouml and can I 
gross way to allocate population density in the 
more sophisticated analyses, ami (2) inleitsily ina| 
(a) damage from former eartluiimkes, m lli) a 
analyses of geologic units added to a design caul 
lie helpful hoth for genera! anti specific plans 
models are used with caution to predict ground 
critical structures to be located at speeilie sites > 
foundation conditions. Fully adequate methods < 
possible .shaking letnain to he developed VVlie 
decisions do not reflect likely gjioimd shaking el 
gent building codes are needed, p.ulieulnily lot 
structures. 

Ground failure (laiulsliding, grotmd eiaekiug and In 
fcrcntial settlement, sand boils, and subsidence) 
results from liquefaction, loss «»f soil sliengtli. oi c 
Areas suspected of being most likely to Tail sin: 
developed unless detailed site studies can demo 
hazard does not exist or can he nveiciniic. V.uin 
caw he used to reduce the high, long term public 
follow development of unstable ground However, 
jeet to tectonic deformation gcneially eaiuml hi 
nor can cllccts of such deformation be ininiini/cd 

Large water waves, such as poulticed by tsunamis, s 
dam failure or oveilopping. can be .inlicip.itci 
places. ( Text Abridged) 

SUPPORTED BY U.S. Dept, of Interior • Geologic 

3.0198. PROGRAM DESIGN-1 ‘>71 SAN I E 
BAY REGION ENVIUONMI iNT AND Ul 
PLANNING ST UDY 

UNKNOWN, U.S. Dept, of the Intciioi. Gcologu 
H'oshiuRttui. District of Columbia 20242 

Abstract: A comprehensive guide u> a study of Hi 
San Francisco Bay Region describes a *1 yeut 
demonstration study conducted jointly by the (ie.il 
vev and the Department o| Housing and Urban l)c 
designed to improve mhan development decision? 
use planning through application of imuivntive c.i 
concepts. Urban-relaied environmental studies mel 
faults and earthquake hazards, landslides ami slog 
ty, physical and chemical properties of Sun Erin 
and its circulation patterns, water-xpiality ami poilv 
subject to flooding, water supply am) wasie-ilispas 
and available mineral and water resources. Plunoti 
elements described include state-of-the-ait review 
sis. a feasibility study of incorporating earth-scionc 
urban planning information systems, and .ipplic 
demonstration studies. 

Puli. Oct. 71: 12Ip.. NTIS No. IMJ-206 K26 PC 
$0.95. 

SUPPORTED BY U.S. Dept of Interior - Geologic; 

3.BI99, PROTECTION OF HANlit>n i i a i ns 


MA/OR disasthr types 


3.0205, 


UNKNOWN, U S. Dept, of Transportation, N;itl. Transport;!- 
[ion Safe. Bd . KWh/ik/m/i. District of Columbia 20591 
Abstract: The study is an examination of Federal involvement 
in the earthquake field, specifically in the transportation 
field The study discusses; the need for reexamination of the 
criteria used in the design of transportation structures, 
stepped-up earthquake-related programs, and hotter coor¬ 
dination between Federal agencies. It also discusses 
earthquake history in the United States, existing standards for 
earthquake-resistant design and construction of transporta¬ 
tion systems, and possible modifications to existing transpor¬ 
tation structures 

Pub. feb. 72: 41 p.. NTTS No. PB-210 270: PC S3.00 MF 
SO 05. 

SUPPORTED BY U.S. Dept, of Transportation • N.'f.S.H 

3.0200, REPORT OF THE TASK PORCH ON 

KARTHOUAKE HAZARD REDUCTION PROGRAM PRI- 
ORITH-S 

K-V. STHINliKUCidt:, U.S. F.xee. Office of the Pres . Off. of 
Science & Technology, H'aslim^ton, District of Columbia 
20006 

The report presents and discusses the Task Force's 20 high pri¬ 
ority recommendations comprising a National Action Pro¬ 
gram for the reduction of human suffering and properly 
damage attendant upon an earthquake, including the 
earthquake-associated geologic and non-gcologic hazards. 

Pul). Sept. 1970- Mp., No copy Info, available. 

Abstract provided by FDAA. 

SUPPORTED BY U S Executive Office • O S.T 

3.0201, FAUTHOUAKI- resistant design require¬ 
ments FOR VA HOSI’ll AI. FACILITIES 

VNKNOWN, U.S. Veterans Administration, Hospitals Clinics 
& Reg. Off, H'ashinfitrni. District of Columbia 20420 
This handbook sets forth requirements for earthquake resistant 
design of VA hospital facilities. The requirements arc derived 
from current research in oarlllc|uuke engineering, the advice 
of specified consultants, and the technical expertise of the 
members of the VA Earthquake and Wind Forces Commit¬ 
tee. The seismic design requirements arc based on the 
Uniform Building Code and include provisions which are in 
addition in those in the Uniform Building Code. These 
requirements will he included in a full study report which is 
planned for publication in 1974. 

Pub. March 74; 36p., Handbook ll-OX- 8 . 

Abstract provided by FDAA. 

SUPPORT ED BY IJ.S. Veterans Administration 

3.0202, A STUDY OF MK'ROHARTUOUAKUS IN TUI: 

SOUTHEAS TERN UNIT ED STATES 
L.T. LONG , Georgia Inst, of Technology, School of 
Geosciences, A thin to, Georgia 3U332 
The Southeastern United States is an area of infrequent occur¬ 
rence of large earthquakes. The sparsity of data, particularly 
the lack of quality seismic stations, hinders the evaluation of 
seismicity ami seismie risk and hinders the evaluation of focal 
mechanisms. The importance of data on seismicity and 
earthquake mechanism is emphasized by the otentinl for 


areas. Over the past year data has been ohlained in the field 
with smoked-paper microearthquake technique in the 
Southeast United States. Coupled with studies of 'b‘ values 
and magnitudes these preliminary studies indicate that the 
technique appears to have the greatest potential significance 
in obtaining focal mechanisms and aftershock locations. Con¬ 
sequently, the purposed research will emphasize continuation 
of earthquake monitoring in known active areas and detailed 
studies of large events (ML approximately greater than 3) in 
the .Southeast. 

SUPPOR I ED BY U S. Natl Science Foundation 

3.0203, EARTHQUAKE EFFECTS ON STRUCTURES 

J D PRENDEHGAST, U.S. Army, Construction Engin Res 
Lab., ClKimptiifin, Illinois 61X20 

Develop an appendix for TM 5-809-10, 'Seismic Design For 
Buildings' which prescribes a more rigorous and improved 
seismic design procedure to be utilized in the design of criti¬ 
cal military facilities (hospitals, communication centers emer¬ 
gency power stations, fire stations, etc) located in regions of 
high seismicity. 

The procedures and tools required by a designer to implement 
a more rational seismic design method will be developed. 
The seismic design method will prescribe procedures for 
establishing a definition of the seismic input for critical mili¬ 
tary .structures in the form of a design ground-motion spec¬ 
trum, illustrate the various methods for utilizing the design 
ground-motion spectrum in the design anil analysis process, 
provide the designer with the structural analysis techniques 
and procedures to evaluate and predict the basic earthquake 
performance of structural systems comprising critical facili¬ 
ties, and establish structural design criteria which limits the 
deformation levels at which earthquake forces arc to be re¬ 
sisted by the structure. 

Supporting agency address information: OCH Construction En¬ 
gineering RES Lab, Champaign, II. 6|X2() 

SUPPORTED IIY U S Dept, of Defense • Army 

3.B204, TECHNIQUES FOR RETROFITTING EXISTING 
BRIDGE STRUCTURES TO REDUCE THE SUSCEPTI¬ 
BILITY TO EARTHQUAKE DAMAGE 
ROIIINSON, I I T Research Institute, Ciiicano. Illinois ( 1 O 6 I 6 
((J45.304> 

The purpose of the study is to identify and define, through 
structural analyses and supporting laboratory tests, practical 
techniques and criteria for retrofitting existing bridges to in¬ 
crease their resistance to seismic forces. Task 1: Bridge selec¬ 
tion, definition of seismic environments and preparation of 
analytic models. Task 2: Seismic Analysis. Task 3; Identifica¬ 
tion of failed components bridge rating. Task 4: Develop 
retrofit concepts and determine relative costs. Task 5; 
Laboratory Experiments. Task 6 : Refinement of Retrofit 
Concepts. 

Document provided to S.S.l.E by the T U A.l S 

SUPPORT ED BY U.S. Depi. of Transportation • F.H.A. 

3.0205, STRESS-STRAIN RELATIONSHIPS OF REIN¬ 
FORCING BARS SUBJECTED TO LARGE STRAIN 
REVERSALS 

A E. AKTAN, Unjv. of Illinois, School of Engineering, Urbana, 


MAIOK MESAS 


3 . 0206 . 


SUPPORTED BY ITS Natl Science f oundation 


, HFhHCTS OF TWO-DIMENSIONAL 

* 'EARTHQUAKE MOTION ON A RhINl ORC Ul> 
CONCRETEcolumn 

A t. AKTAN , Univ. of Illinois, School of Engineering. Url>,n,a. 
Illinois 61801 

Abstract. Although there has been a considerable number «l 
Studies on the dynamic response of reinforced concrete ... 
recent scars, effects of multi dimensional interaction on Uic 
dynamic response of reinforced concrete have received vir¬ 
tually no attention This study was earned out to obtain in¬ 
formation on the static and dynamic multi dimensional 
response of reinforced concrete. A finite-filament model was 
developed for this purpose This model assumes a column 
segment to consist of filament* along us long axis and 
develops the system properties through the stress-strain 
hysteresis characteristics and history of these filaments during 
analysis. 


Pub May 73 I4lp, N'MS No PI1-22U 691/6: PC* >5.43 ME 
$0 95 

SUPPORTED BY 11 S. Natl. Science Foundation 

3.0207, SEISMIC BEHAVIOR OF FRAMED TURKS 
)C A\'l>LHSOS, Univ of Illinois, Graduate School. (Wnimi, 
f//u«jii hi SO I 


The framed lube is a relatively new concept in building design 
in which the exterior frames of the structural system consist 
of closely spaced columns connected hy spandrel shear 
beams. The purpose of this research is to design framed tube 
structures for typical reinforced concrete buildings and to 
evaluate their inelastic hehavior when subjected to strong 
ground motions. The framed tubes arc designed for combina¬ 
tions of dead load, live load, wind load and earthquake load 
as specified in the Uniform Building Code. 

All members arc assumed to follow a bilinear hysteresis curve 
which includes the following two modifications: (I) the in- 
Buence of axial load on the yield moment of the columns is 
considered using an interaction diagram ami (2) the in¬ 
fluence of stiffness degradation is considered hy relating the 
elastic stiffness to the ductility requirement. The inelastic 
behavior of the structure is evaluated in terms of the follow¬ 
ing response parameters: ductility requirement of the span¬ 
drel heams. ductility requirement of the columns, maximum 
story displacement, maximum story to story displacement, 
maximum plastic rotation of beams and columns and max¬ 
imum envelope of story shear. 

SUPPORT ED BY University of Illinois 

3.0208, PROBABILISTIC METHODS IN CIVIL EN¬ 
GINEERING 


A H ANG, Univ. of Illinois, School of Engineering. Urbuuu, //• 
linois 6180 1 

Existing risk and reliability models will he applied to the 
evaluation of safety and performance of structures suhyccted 
to dynamic forces of natural hazards. Specific studies will in¬ 
clude: (I) The evaluation of risks implied ip current struc¬ 
tures huill to resist specific natural hazards, e.g., structures 
that are designed to resist earthquakes in accordance with 
current seismic provisions. This will require the evaluation of 
risk tmd realibility of structural components designed accord- 


nruiseil. mul additional models developed who 
for specific types of systems t 3) Finally, a stnvb 
method will be developed to, the priictiuil dv.u. 
analysis of tmilti-dcgicc.oMrcc-ilo.n systems. to 
probabilistic response information imputed in ll 
of nsk to dynamic natiuul li.izmds 
SUPPORT IIP BY U S Natl Scumvv l vutmlnlioit 

3.020'L ANALYSIS HI I IOI d T A( I K >N < >1 * 

'granular son S in-RING UAH i ikjuaki s 

/ 07/.T/iOlWSJ. Univ. ol Illinois. School >*l lot'. 1 
fiuuu, ///tnois 6 lk() I 

The satmated granular soil is modeled as a lltiid-s 
Nonlinear niatcri.il piopcitres .ne assigned M tin 
in order to stimulate the stiess dil,italic) u| the j 
under shear dvloiniution which is .m impmt.ui' 
trilmting to pmc piessuie built up leading to 
Finite element is used lor spatial discielization .u 
ing nonlinear matiix equation of mutton is iulep 
by a tinie-iti.itching iulcgialioit scheme. I he 
research is to develop methodology Ini the .is-.e' 
liquefaction poiential in soil slimline', ui 
geonietiy sitbicct to .uhitiaiy dynamic loading. 
SUPPORTED BY University til Illinois 

3.0210, RESPONSE AND I N| K(»'Y PISSIP. 
KEINJORCTJ) (ONCKIII 1 RAMI S Si Mi I 
STRONG MASK MOItoNS 
P. GUI.KAN, Univ. of Illinois, S ( lioul id l np.iiicei 
///mow 6! Ktl l 

Abstract I lie icport contains tests ,md analwos . 

concrete finines Mil»|ected to siriinl.itetl cailliipi.il 
Pub May 71: HMp., N l IS No PH .’ll.’ ') SlV Pi 
SO.'/.V 

SL’l’POU I KD HY l US. Nall Science lunmhitii m 
3.0211, I'AinilOUAKl IITJUIS ON HI 

concrhil iuiii dings 

M.A. SO/.l.N, Univ of Illinois. School ol Kngiiieei 
///tuot.v MK(I I 

Ibis amuiulinent to N'SF giant < iK 
completion of (lie tesenich begun nmlei the <a 
Ibis research is aimed at the geueial oli|eitice . 
and formiilatiug analytically the energy 
mechanisms of iviiddtccd cone tele stoic uu os 
destmetive earilupiakes and iiiliotlines two in 
feiiluies- axial loads .mil mulli sloty li.iincs 
A mimbet of experiments will he inn making o-.v ■ 
linithqimkc simulator. I wo hasrctdly dilleient 
loading will he used m the tests, itu-tlia loudiu 
loading hy imposing displacements. In one case, 
arc developed in a mass attached to the ‘-pet 
traducing accelerations at the h.ise of the spot 
other mul simpler case, the specimen is lo.ule, 
imposing ;i (Icformnlioil tit a prescribed level 
loading is necessarily n dytiamic lest ami is con 
the earthquake simulator. I he imposed drloiiiu 
Involve rapid or slow (sialic) loading 
SlJPPOK I P.D BY U.S. Null Science l onmlnlioi* 
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The main objective is to improve the structural design and con¬ 
struction process as related to earthquake-resistant design 
During the first two year research included: (I > tests on half¬ 
scale spirally reinforced concrete columns, (2) an experimen¬ 
tal investigation of the hysteretic behavior of reinforcing 
bans, (3) an inelastic dynamic response analysis of the main 
building of the Olive View Medical Center, (OVMC), (4) a 
pilot study to estimate the effect of horizontal two- dimen¬ 
sional motions on the response of the main huilding of OMC, 
and (5) exploratory studies for the development of an attrac¬ 
tive model for a design method, i.e., the suhstilute-damping 
method During the third year, the research will include (I) 
testing of a series of five reinforced concrete models 
(representing 3-story structures having structural walls and 
frames) dynamically and statically to provide basic informa¬ 
tion for the development of a generally applicable design 
method, (2) subjecting reinforced concrete columns to simul¬ 
taneous base motion in two horizontal directions, and (3) the 
development of the substitute- damping method into a 
generalized design method 

SUPPORTED GY U S. Nall Science Foundation 

3.0213, PROBABILISTIC MODELING 01" EXTREME 
LOADS 

Y K. WEN, Uttiv. of Illinois. School of Engineering, Uibana, Il¬ 
linois 61 SO I 

'This project deals with probabilistic modeling and risk analysis 
of extreme environmental loads caused hy tornadoes, hur¬ 
ricanes and earthquakes. The physical aspects of the natural 
phenomena which cause these loads arc incorporated into 
the formulation and the occurrences of these loads are 
modeled by random processes. The results arc presented in a 
form suitable for practical applications. 

SUPPORTED GY University of Illinois 

3.0214, SHEAR STRENGTH DECAY IN REINFORCED 
CONCRETE COLUMNS SUI1.1ECTED TO LARGE 
DEFLECTION REVERSALS 

J.K. WIGHT, Qniv. of Illinois, School of Engineering. Urbana. 
Illinois 61801 

Abstract: The report contains an analysis of a series of tests of 
reinforced concrete columns subjected to cyclic loading 

Pub. Aug 73: 309p . N ILS No. J‘B-255 4X3/7: PC '57.00 ME 
SI.45. 

SUPPORTED GY U S. Nail. Science Foundation 

3.0215, PROBABILISTIC ANALYSIS OF ELASTO- 
PLASTIC STRUCTURES 

T.I.. PAEZ, Purdue University, School of Civil Engin.. 
Lafayette . Indiana 47907 

Abstract: The consideration of dynamic loads due to wind 
storms or strong earthquakes can he significant in the safety 
analysis and design of structures. When these extraordinarily 
large loads occur, the behavior of most structures is non¬ 
linear and often results in plastic deformations. Because ex¬ 
cessive deformations could cause a structure to fail, it is im¬ 
portant to study the structural response beyond the linearly 
clastic range by applying probabilistic methods in the solu¬ 
tion of structural engineering problems. A method is 
presented for computing the first-passage probabilities for 
linear and nonlinear structures. In addition, the probability 


3.0216, SHEAR MODULUS AND DAMPING 
DESIGN EQUATIONS AND CURVES 
H O. HARDIN, Univ. of Kentucky, School of Engi 
ington, Kentucky 40506 

Abstract: Equations and graphs for the deterrnina 
modulus and damping ol .soils, for use in design 
vofving repeated loading or vibration of soils, a 
These equations and graphs are based on numer 
ty tests on both remolded and undisturbed cube 
on clean sands. Comparison of the measured a 
values shows good agreement. An example prol 
how these equations and curves are used is givet 
Pub. Jul 70 56p., NTIS No. PB-193 6f)8: ME SO.6 
SUPPORTED GY U.S Natl .Science Foundation 

3.0217, DENVER EARTHQUAKES 
L E Ci/lRO/VO, U.S Army, T.il^esvinul Arsenal, Mo 
Abstract: The paper reviews the question of w 
waste disposal by the Rocky Mountain Ar: 
microoarthquakes in the area 
Pub. 1970: 14p., NTIS No. AD-713 526: HC $3.01 
SUPPORTED GY IJ S Dept, of Defense • Army 

3.0218, RUSE ARC! I STUDIES AND RET 
earthquake hazards reduction 

S.T. ALGERM1SSEN, U S Dept, of Commerce, f 
& Atmos. Admin., Rockville, Maryland 20X52 
Objectives of the project include validation, refine 
tension of existing techniques for the e: 
earthquake losses to structures; statc-of-tlie-a 
seismic risk zoning; and to provide information 
inundations for action and research leading 
earthquake hazard reduction through seismic r 
ami appropriate land-use practice and control 
design criteria and building Codes. 

SUPPORTED GY U.S Dejn. of Housing & Url 
incut 

3.0219, SEISMIC RISK STUDIES IN TH 
STATES 

.V.7. ALGERMISSEN, U.S. Dept, of Commerce. 

Survey. Rockville, Maryland 20X52 
Abstract: A new Seismic Risk Map of the Uni 
presented, together with strain release an 
Modified Mercalli intensity maps of the eountr 
of occurrence of damaging earthquakes was tu 
in assigning ratings to the various zones on the 
studies of earthquake frequency are included 
using tho risk map. The Seismic Risk Map is si 
revision of the Seismic Probability Map prej 
Const mu I Geodetic Survey in I *>47 and withdrir 
Pub Jun. 69: 23p., NTIS No. COM-71-00106: V 
$095. 

SUPPORTED GY U.S. Dept, of Commerce - N.< 

3.0220, ALEUTIAN SEISMICITY • MB.ROW ! 
FECTS 

E.R LNGIMHL. U.S. Dept of Commerce, Natl 
vey, Rockville , Maryland 20X52 
A eview of the sontial and temporal ch iracterist 


3.0221. 


MAJOR DISAS 


ti.in arc by a moving oceanic plate Tin- careful monitoring of 
earthquake patterns preceding and following Mll.ROW 
repealed iu' evidence for any significant spatml or temporal 
changes in the natural seismicity I hore occurred, however, 
immediately after detonation, in a /one not more than 3 
miles m radius fnini ginnnd zero, it swarm of hundreds of 
very small earthquakes which terminated abruptly 37 hours 
hitcr at the tune of the Mll.ROW cavity collapse. Since they 
were very small, of short duiatioh, and occurred in the im¬ 
mediate vicimtv of the explosion, they arc not believed to 
constitute a hazard to the major fault /one under Arnchilka 
Island 

Pul. May 70 59P. NIIS No. CCiS-746-11»2: PC' 55 00 MF 
SI 45 

SUPPOR‘1 LD BY U S. Atomic Energy Commission 

,1.0221. IHI: FAIRBANKS. AlASKA. EARTNOUAKES OF 
JUNE 21. 1067 

J s JORDAN, US Dept of Commerce. Natl Ocean Survey. 
Rwkulle. Uonlmul 20852 

Abstract. On June 21. I9f>7, at IX.04 49,5. 1X13:02.9. and 
18.24 45.7 Greenwich Mean lime, the Fairbanks region was 
shaken by three earthquakes of magnitudes 5 4. 5.6, and 5.4. 
respectively The report is a preliminary interpretation of 
scismological data from permanent seismograph stations 
thioughout the world, temporary seismograph and strong-mo¬ 
tion seismograph stations established in the epicenlrnl area, 
seisnioSCopes. intensity reports, and inspection of the cpicen- 
li.il area. Results from one aeceleiograph record anil ten 
seismnscope records are presented in this preliminary en¬ 
gineering report in context with effects of the earthquake as 
determined by field investigation and questionnaire canvass. 

Pub. 1973 67p.. NllS No. COM-73-1 1446/4: PC $.5.50 MF 
SI.45 

SUPPORTED BY U S Dept of Commerce • N O.A A 

3.0222, IMPROVED BODY-WAVE MAGNITUDES OF 
ALEUTIAN EARTHQUAKES 

.4 C. TARR, U S Dept of Commerce, Natl Ocean Survey, 
Rockville, Mnryldiul 20852 

Uncertainties in routine FOE Mh estimates of Aleutian 
earthquake magnitudes often reflect the effects of station- 
source region biases and station detection-threshold mag¬ 
nitudes. Examination of magnitude data from aftershocks of 
the February 27, 1970 Aleutian Trench earthquake indicates 
that magnitudes of small aftershocks were consistently un¬ 
derestimated, since these events were observed primarily by 
Western United Slates stations having negative biases. The 
same general pattern is observed elsewhere in the Aleutian 
arc Quantitative estimates of the station- source region 
bioses using over five years of short-period P amplitude data 
confirm these observations. Correction for the station-source 
region bias significantly reduces the dispersion of station 
magnitudes about the mean and, in some eases, shifts the 
mean by as much as 0.3 magnitude unit. 

Puh. May 71: 47p.. NTIS Nt,. COS-746115: PC $4 50 MF 
S 1.45 

SUPPOR TED BY U S Atomic Energy Commission 

3.0223, ALEUTIAN SEISMIC PROGRAM SF.1SMOLOGI- 

CA1 n M CTN XiAoru irm 


currence in the Aleutian Islands Record nrriva 
amplitudes were scaled by the Special Project* 
Vegas Nevada. Pinal lediictiini and collation of d 
hypocenters and derivation of icluted parameter 
formed By the Seismology Investigations Group 
Maryland. This compilation is preliminary and n 
jeel to later revision on the basis of emient roseai 

pub. Ain- 22. 93p., NTIS No ('(i'S-7*Ki-1 12: PC 
$0.95 

SUPPORTED BY l VS Atomic Energy Coitirnissio 

3.0224, Al.EUllAN Sl-.lSMIC PROGRAM • SHI 
CAL BULLETIN. MARCH 1971 
UNKNOWN’. US Dept ot Commerce, I'nvinu 
l.nhoratoiie.x, Rockville, M«i vhtiiJ 20X52 

Tabulated preliminaiy data acquired dining Minch 
an Aleutian network of -seismic stations arc p 
order to facilitate current studies of etnlliipiaki* 
in the Aleutian Islands I nch table includes info 
dale, station; phase, time of arrival of phase; gro 
amplitude, period of phase; station magnitude; 
distance to event; stalion-to epicenier asitnutli; | 
lime residual; and descriptive tetiiarks. Six 
presented covering the Aleutian Islands lioin 
Islands to Unimak Island on which aic plottc 
earthquakes which vvete located liming tlu* mo 
Aleutian seismic nctwmk and !>y a vvoihl i 
seismolngic.il stations. 

Pub Jan. 72: 73p, NTIS No ( < iS-7-16-1 IX: PC 
$0.95. 

SUPPORTED BY U S Atomic Encigy Cutiimissini 

3.(1225, SEISMIC RESEARCH 

II. MILLER, Stone Webster Engirt, ( tup . Hi 
MK'Int.scits 02 109 

Description; lo develop methods lot determining 
putties and dynamic tespunse of soils mulct caUlu 
iug conditions to investigate soil liqucTaciinn 
and iclule icsults to determining liquefaction [ 
reactor sites from lahoratmy biaxial and otlic: 
develop guideline procedures fin evaluating, seism 
of soils at jmti’ntiiil reactor sites. Jo evaluate 
methods user) in all steps of the process of seismi 
a nuclear power plant and determine nnngiiis n 
tribnlahle to the various methods used. In vahd.ih 
predictions of .structure, system, and eomponei 
response through testing, wlreie feasible. To pr< 
drirds for analytical methods to be used in seismi 
nuclear power plants. 

SUPPORTED BY U.S Atomic Energy ('ommissior 

3.0226, SEISMIC GROUND EFFECTS IN THE 
NEW THEORIES OF TECTONICS AND EAR 
MECHANISM 

K. AKl, Mass. Inst, ol T echnology. School of Scii 
brirific. Mmstu-hii.\cli.\ 02139 

The ultimate aim of the proposed research is to 
maximum seismic motion expected at a given loe; 
available information on the physical conditions i 
earthquake fa t / i » » l.. iv J-.c .,*• , , . , , , 


on surface motion, ami (4) I he mechanism of stress concen¬ 
tration before an earthquake occurrence. Study in all of the 
above mentioned areas will he continued. 

SUPPORTED BY U S Natl. Science Foundation 

3.0227, INELASTIC DESIGN 01- BUILDING FRAMES TO 
RESIST EARTHQUAKES 

JE ISlUiLE. Mass Inst, of Technology. School of Engineering, 
Cambridge. Massachusetts 02139 
The study described ii) ibis report was aimed at better un¬ 
derstanding the relationship between design strategy and 
damage during strong earthquakes, and at the development 
of improved design strategies. 

Tins is the twelfth in a series of reports covering research sup¬ 
ported by the National Science Foundation under Grants 
GK-27955 and (11-29936, as part of the program for 
Research Applied to National Needs (RANN). 

This study involves the development of a design procedure 
which allows control of the inelastic response of a building. 
1 he story ductility ratios and inlerstory displacements are 
used as a measure of this control, as these parameters seem 
directly related to possible collapse and overall damage in 
the building as the result of a severe earthquake. The build¬ 
ing is reduced to a simple spring-mass model. Various design 
procedures involving Ncu-mark’.x inelastic response spectra 
arc used to design the stiffness and resistances of the springs. 
A dynamic analysis of the design models subjected to artifi¬ 
cial earthquake motions is made to determine the effective¬ 
ness of (he design procedures. Newmark’s inelastic spectra 
arc also evaluated. A design procedure is developed which 
gives control over the average values of interstory displace¬ 
ment and ductility ratio, but the desired uniformity of these 
parameters is not achieved It is also concluded that to limit 
maximum values of parameters inelastic spectra should be 
marie more conservative. 

Puli. May 74; 136p., Seismic Design Decision Analysis Report 
No. 12, Dept of Civil Engineering, Mass. Inst, of Technolo¬ 
gy, Cambridge. Mass. 02139 PC’ $.3.00. 

Abstract provided by l-’DAA. 

SUPPORTED BY U S Natl. Science Foundation 

3.022K, NONLINEAR AND COUPLED SEISMIC EFFECTS 
J.M. ROES.SI.T. Mass. Inst of Technology, School of Engineer¬ 
ing. Cambridge. Massachusetts 02 1.39 
Description: The purpose of this research program is to in¬ 
vestigate nonlinear soil effects in soil amplification of 
earthquake motions and the effects of layering and embed¬ 
ment on soil structure interaction effects. This last effect is 
particularly significant in the earthquake design of nuclear 
reactors. Emile clement techniques are being used to 
represent the .subsoil anti the structure and different bounda¬ 
ry conditions to reproduce radiation effects arc being com¬ 
pared. 

SUPPORTED HY U.S. Natl. Science Foundation 

3.0229, SEISMIC DESIGN DECISION ANALYSIS FOR 
EASTERN MET ROPOLIT AN AREAS 
R-V. WHITMAN, Mass. Inst, of Technology. .School of En¬ 
gineering. Cambridge, Massachusetts 02139 
The overall objective of this award is to develop it systematic 
methodology for making decisions concerning the proper 


ing future earthquakes. Working within the constraints im¬ 
posed hy realistic public and private policy, the award will 
specifically seek: I To develop reliable data concerning the 
tangible costs and benefits of designing for increased seismic 
resistance 2. To develop probabilistic models for analyzing 
and comparing Ihe costs and benefits of various strategies for 
mitigating the consequences of future earthquakes 3. To 
work with engineers, building officials and public bodies to 
learn how such data and results can be used as a hasis for 
making decisions about seismic design requirements. 

SUPPOR I ED BY U S. Natl Science Foundation 

3.0230, MET HODOLOGY AND PILOT APPLICATION 

ft.R ll'lll'l MAN. Mass. Inst of Technology, School of En¬ 
gineering. Cambridge. Massachusetts 02139 

This is the tenth in a series of reports covering work supported 
hy the National Science Foundation under the program of 
Research Applied to National Needs (RANN), under NSF 
Grams GK-27955 and GI-29936 

A shortened description of the methodology anil pilot applica¬ 
tion has already appeared in Report 9. Chapter 4 of this re¬ 
port, dealing with the treatment of seismic risk, will also be 
released separately as Report 11 Chapter 5 is a summary of 
liie development of the damage probability matrices: a 
complete description appears in Report X. This report con¬ 
tains (in chapter 6) a complete mathematical formulation of 
the methodology, and also (in Chapter 8) the first reporting 
of the studies using mulliattribute decision theory. 

The ;hm is to assemble and process the data necessary for a ra¬ 
tional choice of required earthquake design requirements in 
building codes Procedures are developed to quantify the risk 
of earthquake shaking, the likelihood of building damage, 
and the cost of increasing the required earthquake resistance 
of buildings. Various measures of effectiveness are con¬ 
sidered: cost/benefit with a dollar cost assigned to life loss, 
acceptable life loss and utility functions incorporating both 
dollar and life losses. As an illustrative, pilot application, the 
methodology is applied to the choice of design requirements 
for niulti- story apartment buildings in Boston. 

Pub. July 74, IXIp., Seismic Design Decision Analyses Report 
No. 10; Dept. Civil Engineering. Mass. Inst of Technology. 
Cambridge. Mass. 02139 PC S3.00. 

Abstract Provided by FDAA. 

SUPPORTED BY U S. Natl Science Foundation 

.3.0231, EARTHQUAKE INDUCED TRANSIENT PORE 
PRESSURES IN EART H DAMS 

V.L STJiti/iTLH, Univ. of Michigan, School of Engineering. 
Ann Arbor . Michigan 48106 

T he primary thrust of this activity is to determine the loadings 
on the upstresim sloping faces in earth dams due to water 
motion in the reservoir induced hy earthquakes, and the 
development of a mathematical model to calculate the 
transient pore pressure due to dynamic loading. A one- 
dimcnsionu! model will be formulated, that will guide the 
development of two and possibly three dimensional lattice 
work analytic models. Dynamic loadings caused by reservoir 
water sloshing will also be calculated by the same methods, 
starting from displacements or velocities of the solid bounda¬ 
ries. The dynamic pore pressures will be combined with the 
total stresses through out the upstream slope, and the dis¬ 
tribution of effective stresses wj|| be calculated. The coupling 
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contribution «r dynamic pme u ' fmalvscs " f 

earth dams 

SUPPORTED NY L' S Natl. Science f oundation 

J.0232. VERIFICATION Oh EMPIRICAL METHOD Oh 
DETERMINING RIVERBANK STABILITY (POTAMOLO- 
C.Y INVESTIGATIONS • SOILS PHASE) 

CC CALIIOUH, US. Army, Waterways Experiment Station. 
I Ucksburg, Mississippi 39180 

Purpose of study/imestigation. To determine causes of major 
riverhank failures along the lower Mississippi roer and to »m- 
piosc criteria for predicting soil conditions and susceptibility 
to liquefaction-type failures 

Approach or plan: Boring logs and gradation data for reaches 
planned for revetment in the Memphis. Vicksbuig. and New 
Orleans Drslncts are analyzed and potential susceptibility to 
liquefaction is predicted Held surreys of riverhank failures 
furnished by the three districts are evaluated to determine 
type of failuie (either shear or liquefaction induced flow 
slide), and previous predictions based on empirical criteria 
are evaluated 

Progress to date Annual reports were published on data from 
1954 to 1968 Starting with the 196g data, reports will he 
biennial. The first biennial report, Potamology Investigations 
Report 12-21, Verification of Empirical Method for Deter¬ 
mining Riverhank Stability. 1968 and 1969 Data, is being 
published. The empirical criteria, modified in 1959, are used 
to classify fine sands into zone A and zone B. based on 
gradation, and to predict potential susceptibility to liquefac¬ 
tion if the zone A sand thickness is 20 ft. or more and the 
ratio of overburden thickness to zone A sand thickness is 
0 85 or less. During 1968, the criteria were expanded to in¬ 
clude the depth of thalweg for making predictions for loca¬ 
tions in the New Orleans District. Since 1954, a total of 103 
flow failures have been recorded within 500 ft. of analyzed 
boring locations, with 91 locations predicted to be suscepti- 
hie and only 12 locations predicted to be stahle. However, 
many locations predicted to be unstable have not ex¬ 
perienced flow failure. 

SUPPORTED BY U S Dept of Defense • Army 

3.0233. STATE-OF-THE-ART FOR ASSESSING 

earthquake hazards in the united states, re¬ 
port i 

O.IP. S'UTTLI, US. Army, Waterways Experiment Station, 
Vicksburg, Mississippi 39180 

Abstract: The eailhquake risk problem in the Central United 
States, taken to he approximately the area east of the Rocky 
Mountains and west of the Appalachians, is discussed. The 
seismic history of the area is reviewed and is used to divide 
the area into various seismic regions. A design earthquake, 
defined as the largest earthquake that can be expected to 
occur within an area, is specified for each of the three 
seismic regions. Specification of the design earthquake is ac¬ 
complished hy giving ground displacement, particle velocity, 
and acceleration values in hard rock as a function of distance 
from the earthquake, for three particular wave frequencies. 
The results arc presented in graphical and tahular form. A 
brief discussion of the effects of soil instability is included. 
The problem is of particular importance in the Mississippi 
and other major river valleys of the Central United States. 

Puh. Jan. 73: 59 d . NTlS No. AD-75 447 PC U Sn UP 


FC lOWNSf.ND. U S. Army. Waterways Hxjicrimem .S 
Vicksburg, Mississippi 391X0 

To establish criteria evaluating the liquefaction snscquilv 
soils under earthquake, blast, wave uCtum. ami 
loadings. 

Published case histories of liquefaction laihtres would 1 
lected. reviewed and evaluated to determine eomtno 
tots- i.e., soil type, loading conditions, ami hydraulic c 
[eristics influencing these failures llased upon ihesi 
histories, a laboratory testing program utilizing dynarn 
monnumic truixinl tests, simple shear or shaking tables 
be conducted to determine common trends contrilnd 
the liquefaction susceptibility of soils. .Subsequent! 
laboratory data would he the basis lor a chissilicalion : 
evaluating the liquefaction susceptibility and icmedinl 
sures for preventing liquefaction of soils. 

Supporting agency address information. OCT- Walctw.i 
periment Station. 1’. O. Box (>3I. Vicksburg. Ml 391KO 

SUPPORTED BY U S Dept, of Defense • Army 

.1.0235, SOME GROUND MOTION AND IN IE? 
RELATIONS FOR THE CENTRA!. UNITED SI AlT-S 

A. NLCIOGI.U. St. Louis University, Graduate Schoi 
Uuiis, Missouri 63 |0.3 

Abstract: Because of low absorption of seismic wave em 
the central United States ns compared to the westen 
relations hetween ground motion and intensity differ I 
two regions. This paper presents some empirical ie 
between magnitude, intensity mid peiccplihility Bint a 
plicablc to tlte central United States. In general, the at 
perceptibility and of damage me one to two orders ) 
for earthquakes in the central area than for u 
earthquakes of equal magnitude or of equal nm'dimir 
intensity. 

Pub 1974: 27|v. NT Is No. COM-74-I0H04/4: Reprint. 

SUPPORTED HY US. Dept, of Co.. • N.O.A.A 

3.0236. A MJCROEARTl IQUAKE STUDY (>! 
LOWER MISSISSIPPI VALLEY • ARKANSAS. MISS 
PI AND TENNESSEE 

O.W. NUTIU, St. Louis University, (irndmtlc Scboi 
Louis, Miswtni 63103 

T his project is concerned with n study of mierocnrtlupu 
tivity in western Tennessee, eastern Arkansas and m 
Mississippi. One objective is to determine if there are 
earthquakes along an extension of the trend of tin 
Madrid Eanll System to 34 degrees N. 91 degrees W, 
nltemjil to learn more about the southern limit of tlii 
system, nod hopefully to delimit it. A second oHjecliv 
determine if there is seismic activity along the trmisv 
(rending Ouchitn Tectonic Front and its westward (V 
Mountuin) and eastward lAppahtchinn Tectonic Erdt 
tensions. Thu epicuutral locations of past felt eurth< 
suggest such a trend as being possible, but of ihcmscb 
insufficient to establish that this tectonic feature rep: 
an active fault zone. 

In addition to the mtcrocurdiqimko study, focul mcel 
solutions of earthquakes with Mb greater than 4 fulu 
in the past five years in the Mississippi Valley seismic t 
will be obtained from the spectra of long-period : 
waves, with hodv-wive dan serv a ■ cousin ' T 


3.0237, MrtUIMIUJL KUl. UKKK1NV. l: Ktil.rtMUIN Mm 
CENTRAL MISSISSIPPI VALLEY EARTHQUAKES 

O IP. NUTT/.I, St. Louis University, Graduate School, Sr. 
luims. Missouri 6310.3 

Abstract Earthquake magnitudes arc estimated for all known 
felt earthquakes in the central Mississippi River valley 
seismic region for the interval 1103 through 1072. The 
resulting data set is examined for completeness, so that an 
estimate of the average number of earthquakes per year in a 
given magnitude interval can be deteimined. Ihe resulting 
data yield a reennenee equation of the form log N equals 
3 69 • (O H') plus or minus Oil) Ml), at the 959} confidence 
limit, where N is the number of earthquakes per year occur¬ 
ring in the magnitude interval Mb plus or minus 0.2, for 3.3 
less than or equal to Mb less than or equal to 6.3. Extrapola- 
lion of the curve by one Mb unit indicates lli.it the return 
period for sin earthquake the si/e of the three great Mississip¬ 
pi Valley earthquakes of 1X1 1 and 1X12 is about 501) years. 

Puli. 1974: 38p., NTIS No COM-74 108 14/3: PC S5 tIO Mf-‘ 
$1,45. 

SUPPORT HO BY U S Dept of Commerce - N O A A. 

3.0238, THH RELATION HR IWHEN PELT AREA AND 
MAGNITUDE POR CENTRAL UNIT l-f) STATUS 
fARTUOU’AKKS 

O.W AT/77'/./, St. louis University, Graduate School. Si 
/.cum, Missouri hi 103 

Abstract. In general, there is a nearly unique relation between 
magnitude mid felt area of central United States earthquakes 
To develop a quantitative relation, 22 recent cai(hquakes 
were studied, and an empirical equation was derived. The 
equation can be used In estimate the magnitude of 
earthquakes for which tlieic aic intensity maps hut no instru¬ 
mental data I mm the equation one can determine that the 
limit of perceptibility conesponds to a sustained, hard rock, 
vertical- component particle velocity of about 22 inieion/see. 

Pub. Eel) 74: 1 5p„ NTIS No. COM-74.10XUX/5 Reprint. 

SUPPORTED BY I,'S. Dept of Commerce - N O A.A. 

3.6239, I RAVEL-TIME I Alii I S FOR EARTHQUAKES IN 
fMI CENTRAL GNU HI) STATES 

O.W. NUTTI.I. Si. Louis University, School of Hnginccring, Si. 
I.iiiii'. A tissomi 63103 

Abstract: TravcI-linio tables for earthquakes occurring in the 
central United States and recorded m central and eastern 
North America are presented for distances from 0 to 1000 
km. The tables are given fur focal depths of 0,5. I 5, 25 and 
15 km. 

Pub. Mur 70: I3p., NTIS No. AD-706 427. 

SUPPORTED BY U S. Dept of Defense • Air Force 

3.0240, RESEARCH IN EARTH STRAINS AND HOCAl. 
MECHANISMS • MISSOURI 

W. STAUDER, St Louis University, School of Arts, Si. I.ouis, 
Missouri 63 103 

A strain observatory has been installed near Mat River. Missou¬ 
ri, about 70 miles South of Saint Louis. Operation has pa¬ 
rceled under previous grants anti has hcen recording high 
quality earth tidal and earth strain data since November 
1969. Near-station micro-earthquake activity is being ob¬ 
served at the rate of about two shocks per day. Secular strain 
is predominantly an HW compression, accumulating at a rate 
as greut as 10-6 per year. 


mio-cominent sue, to slimy me mieiu-earuiqu 
relation to local seismicity, and to continue sysi 
of focal mechanisms in regions of significanc 
spreading. 

SUPPORTED BY U S Natl Science Honnd.uio 

3,0241, SEISMIC ST UDIES - SOUTH CENT R 
I-AR'l HOUAKR OF NOVEMBER 9. 1968 

H . SrAl'DF.R, St. Louis University, School of l: 
lutuis, Missutoi 63103 

Abstract: The largest earthquake to occur in the 
sippi seismic region this century look place in 
Illinois on November 9. 1968. The hypocen 
time based on observations from twelve rej 
varying m cpicentral distance troin 171 to 
37 9.5N, 88 48W, h equals 25 km. 0 equals ( I 
sec) plus or minus 0 2 sec). Travel limes ot 
distant less than 2600 km indicate regional ma 
corresponding to rays bottoming at depths dm 
Beyond this point travel times show a much -. 
deuce, if any, on region. For stations in the 
States P times may he fitted by two straight 
which intersect at about 600 km The firs 
responds to Pn, the second to rays tefracted I 
at depth 97 kni with a velocity below it of 8. 
larger distances (48 - 100 degrees) there are m 
pendent residuals with respect to the Herrin 7 
about 0 25 percent SEC4 indicating •> sour 
rection with respect to these tables. 

Puhl Dee 69: I4p , N ITS No AD-71 I 260 

SUPPORTED BY U S. Dept or Defense • Air l 

3.1)242, MERAMEC PARK LAKE, UPPER 
RIVER BASIN. MERAMEC RIVER, MISSOUI 
UNKNOWN, tJ.S Army, Engineer District, Si. i 
63120 

Abstract: An appendix to the environmental im 
draft for Maumee Park l.ukc on the Mer.im 
souri, contains information on area flooding 
water wells, soils, flora ami fauna taxonomy, 
wildlife, mid aquaculture. 

Pub. Apr 73: 144,v. NT IS No. HIS-MO-7.3- 
$9.25. 

SUPPORT ED BY U S. Dept, of Defense • Arm 

3.0243, THE EFFECT OF GEOLOGIC SIR 
THE OCCURRENCE OE ERESH GROUNl 
POST-Ol .ICiOCENE DEPOSITS OE T HE (RJ 
PLAIN 

I’ II JONES, U.S. Dept of the Interior, Gcologi 
I juris , Missouri 

Very large rates of fluid withdrawal from Gulf 
and petroleum reservoirs (more than 2 billion 
water, many millions of GPD of sally water, 
barrels per day of petroleum, and enormous vt 
rnl gas) have resulted in widespread large-seal 
aquifer water salinity changes, land subsidence 
tion of fault /t)nes. Effects of oil-field anti i 
water disposal through injection w-clls arc uu 
heated, overpressured, low-salinity water in r 
systems freshening progressively with depth 
feel is an untapped resource reeding intensive 

To identify, describe, analyse and interpret the n 
features of post-Oligoeene deposits of the uu 


rol.ilion of salinity ami composition of aquifer waters and the 
geothermal regime to the sediment facies distribution and 
geologic structure 

Structural and sediment facies distribution maps will be made 
using data presided hy 01 ! companies, supported hy geophysi¬ 
cal log cross section Salinity and composition of aquiler 
talers will he mapped using chemical analyses of produced 
waters and electric log-derived salinity data lsogeotherm.il 
maps will he h.ised upon bottom-hole temperature data 
recorded on geophysical log headings Computer processing 
of salinity, temperature, and sediment facies dat.i will speed 
map preparation and the analysis and interpretation of the 
hydrology of the deposits. 

Data collection, from oil company records, is still the major el- 
/ort Compilation, analysis, and mapping of formation-water 
salinity and temperature, and computer processing of data 
have resulted in development of new concepts on deep sedi¬ 
mentary basin hydrology. These, together with the basic data 
going into computer storage, greatly improve our capability 
to appraise saline ground-water resources, subsurface en¬ 
vironments for waste storage, and geothermal resources 

Onuinuuiion ol data collection, completion of detailed study 
and interpretative report on the lower Rio Grande embay- 
mcm ( Test Abridged) 

SUPPORTED BY US Dept of Interior • Geological-Survey 

3.0244, PREDICTED SAN FERNANDO EARTHQUAKE 
SPEC IRA GLENDALE AREA 

JR MURPHY, Environmental Res. Corporation, his ITyos, 
AVi'di/u 

An analysis of selected aftershocks of the San Fernando 
earthquake recorded at damage sites in the city of GIcmkIuIc. 
California indicates that sigi'ihcain variability in the ground 
motion speclra occurs within this rather small geographical 
area This variability is quantified nod used to estimate the 
main shock ground motion speetia at a numher of sites of in¬ 
terest which did not record the main shock. 

Pub. Aug 71- 34p. NTIS No. NVO-116.3-TM-.I0: PC $3.00 
MF SU.95 

SUPPORTED BY No Formal Support Reported 

3.0245, SEISMICITY OF THE SOUTHERN NEVADA RE¬ 
GION. DECEMBER 22. 1971 TO JULY I, 1972 

R C. HAVER, U S Dept, of Commerce, Earth Sciences l.abota- 
tory. Los I'enas, Nevada 891 14 

A cooperative network o! twenty-threc seismic velocity stations 
is operated in the southern Nevada area, the stations are 
monitored by the N'OAA/ES! Nevada Special Projects Party 
located in l.us Vegas. Nevada. Data from the stations are 
analyzed and programmed through the Computer Sciences 
Corporation CDC 6400 Computer, also located in I.as Vegas. 
The most significant and active seismic aeitivy was the Silent 
Canyon Sequence (areas 19 and 20) on the Nevada Test 
Site. A ntup showing the principal earthquake and af¬ 
tershocks is given and discussed This is the initial seismic 
bulletin in which the entire data analysis (including the com¬ 
puter programming) has been accomplished in Las Vegas hy 
Ihe Nevada Special Projects Party. The oulput is listed in the 
Rypoceiuer Summary. The listing is the result of data scaled 
only from the local network and solutions determined by a 
local epicenter program. A total of 296 epicenters is listed. 

Pub. Jul. 72; 27p., NITS No. NVO-746-3; PC $3.00 MF $0.95. 
SUPPORIED BY U S Atomic Energy Commission 


KC HAVER, US. JJept. or c omuic-iLC. r..niii ;>cii 
uuy. Lus Fegr/t, ,V<n ntla 891 14 

A cooperative network of twenty seismic stations 
the southern Nevada area. the stations .ire tee 
NOAA ESL Special Projects Parly located ii 
Nevada. Data from the stations me analyzed h 
Projects Parly staff, seismic data for the period 
December 22. 1971 were processed by a ( IT 
puler. The output is listed in Hie Hypoeeiitcr S 
listing includes solutions determined by a local 
Cation program and also solutions obtained by 
Earthquake Information Center (NHIC). Mo 
epicenters are listed. About 250 of these e 
located within 200 km from Station CPX, whir 
mntcly at the center of the network, two cut 
several of their afteishocks were leit in soiilltcir 
ing l')7). Maps showing the epicenteis 
earthquakes and (heir aftershocks arc given in I 
dum 

Pub. May 72; 4 Ip., NTIS No. NVO-746-1 M-3: I 
$0.95. 

SUPPORTED BY U.S. Atomic Energy Commissi 

3.0247, ALEUTIAN SEISMIC PROGRAM in 
SUMMARY, OCTOBER 1972-APRIL 1973 
UNKNOWN, U.S Dept of the Interior, Geolo 
his Frgq.r, Nevada 

Preliminary data acquired from an Aleutian nctwn 
graph stations arc presented. Tlic.se computation 
nary and may be revised on the basis of cun 
The Aleutian liypoceiitcr stiininaty is a Ii 
earthquakes located with n network of seisntog 
operated hy the IhaueU of Seismic Engine 1 
western Aleutian Islands. The summary lists th 
geographic coordinates, and depth of each event 

Pith Jun. 73: 54p.. NTIS No. NVO-746-13; I’i 
$ I -15. 

-SUPPOR I ED MY U S Atomic Huci gy Commissi 

.3.0248, DII.A'I ANCY AND PREMONITOR 
HONS OF P. S TRAVEL TIMES 

I N. GUPTA, Uuiv. of Nevada. School of Mines, i 
89507 

Abstract; Nnr’s (1972) explanation ol Hie observe 
ry decrease in the travel time ratio of shear > 
slonal waves v(P>v(S), in terms of dihilaney is 
considering the anisotropic characteristics of dil 
the focal region. The expected change in v(I 
Ifuenced hy the orientation mill type of geologic 
as the geometry of source and observation poin 
wave will in general split into two components t 
somewhat different velocities. 

Puh. Jan. 73: 7p . NTIS No. AD-775 963/2; Reprii 

SUPPORIED BY U.S. Dept, of Defense - Air IT 

3,0249, SPECTRAL CHARACTERISTICS A! 
DROP EOR MICROEAimiQUAKES NEAR 
PEAK, NEVADA 

A. RYALL. Univ. of Nevada, School of Mines / 
89507 

Abstract: Frequency and amplitude characteristics 
for microearthquakos recorded on a local nctw 
cal-component seismographs in the Euirview I 


MAJOR DISASTER TYPES 


central Nevada. Maximum trace amplitude of the events 
decreased with focal distance approximately as R to the 
minus 1.9 power. Site amplification, hy a factor of 2, was ob¬ 
served for the only station not located on rock Comparison 
of ohserved spectra for these events with theoretical spectra 
given hy Brune indicates stress drops ranging from 40 to 600 
millibars. Calculated source dimensions and seismic moments 
for microearlhquakcs in this area arc in agreement with 
results of earlier studies. When location of the events is con¬ 
sidered, the variation in stress drop appears to he related to 
differences in the faulting mechanisms 
Pub Sep. 71: 10.. NT IS No AD-738 392: Reprint 
SUPPOR TED BY IJ S Dept of Defense • Air Force 

3.0250, EARTHOUAKE DISTRIBUTION AND 

MECHANISM OF FAULTING IN THE RAINBOW MOUN- 
TAIN-DIXIE VALLEY-FAIR VIE W PEAK AREA. CEN¬ 
TRAL NEVADA 

A. RYALl.. Univ. of Nevada, School of Mines, Rena, Nevada 
H9507 

Abstract: The distribution of microcurthquakes in west-central 
Nevada correlates well with fault-plane .solutions for this area 
and defines a zigzag series of crustal fractures that vary in 
length from a few to several lens of kilometers. The main 
Eairview fault strikes northwest, and motion on this fault is 
right-lateral ohlique slip In other parts of the active zone 
northeast-striking faults have mainly dip-slip motion. Focal 
mechanisms are generally consistent with an interpretation of 
simple block (milting, faults of different orientation having 
the same slip direction For the Uainhow Mountain and Fair- 
view Peak areas, crustal blocks to the east of the fracture 
zone move down and southeast with respect to blocks on Ihc 
west side. Faulting in this region appears to be related to re¬ 
gional extension, acting in the direction N60W-S60E 
Huh. Jun 71: 9., NITS No AD-738 393: Reprint. 

SUPPORTED BY U S. Dept of Defense • Air Force 

3.0251, PROBABILITY OF FATTOUH FAILURE UNDER 
EARTHQUAKE LOADS 

J. TANG, Univ. of New Mexico. Bureau of Engineering 
Research, Albur/nen/ne, New Mexico 87106 
Abstract: Whenever a structure is subjected to strong-motion 
earthquake excitation, certain parts of the structure may un¬ 
dergo plastic deformations which indicate structural damage. 
It has also been known that the damage due to repeated ap¬ 
plications of plastic deformation is cumulative and could 
cause low-cycle futique failures. It is possible for a structure 
to experience low-cycle latique failure under seismic loads 
Studies have been made to determine the responses of struc¬ 
tures subjected to earthquake excitation. 

Pm b. Aug 71: 66P , N ITS No. PII-202 553 PC $3.00 ML SO 95 
SUPPORTED BY U.S. Null. Science Foundation 

3.0252. A STATISTICAL STUDY OF SOME DESIGN 
CONCEPTS IN EARTHQUAKE ENGINEERING 
P.tt. WIRSCUING, Univ. of New Mexico, Bureau of Engineer¬ 
ing Research, Allme/uenine, New Mexico 87106 
Abstract: The results of a study of techniques for improving the 
safety of seismic structures are presented. In particular, the 

oflVr-l « f n r\ '< n r • li - no Ui*v'r- »c vn c »'cm' - c r if. 


tton absorber attached to the roof, and n vibrai 
placed between the ground and the foundation 
tions of devices listed were also investigated. On 
structural safety, these modified systems are rai 
order of their efficiency as follows: isolator, isolate 
absorber-damper, absorber, the damper. 

Pub May 70: I86P., NTJS No. PB-J92 693: HC 
SO.050 

SUPPORTED BY U.S. Natl. Science Foundation 

3.0253, ADAPTIVE STRUCTURAL SYSTEMS 
J.T. YAO, Univ. of New Mexico. Bureau of . 

Research, AltnKjiwrque, New Mexico 87106 
Abstract: An 'adaptive' striicuir.il system is defined 
tural system, the behavior of which varies autot 
accordance with unpredictable variations in the l< 
ditiotis and thereby produced desirable response 
possible loading conditions considered. A practic 
of an adaptive structural frame is suggested. Moi 
tain research problems related to the application 
ccpt of adaptive structural systems are examined 
Pub. Jun 68: 29p., N ITS No. PI3-194 014: HC S3.00 
SUPPORTED BY U.S. Natl. Science Foundation 

3.0254, SEISMIC DESIGN OF BUILDING STRUC 
J.T. YAO, Univ. of New Mexico, Graduate S 
luK/nert/ae, New Mexico 87106 
Abstract: T he purpose of litis project was to forntuh 
improvements in the design codes concerning Iniil 
lures which are subjected to earthquake loads. I 
suggestions were made concerning ways to incoi 
concepts and methods of discrete mechanics, slati 
ysis, as well as earthquake behavior of concrete 
structures into the seismic design code. Avuilahli 
on existing design codes is .summarized here 
philosophies and methodologies in earthquake i 
were also studied. 

Pill). Jul. 72: 15dp., NITS No. AD-751 178: PC 
$0.95. 

SUPPORTED BY U.S Dept, of Defense • Army 

3.0255, DYNAMIC BEHAVIOR OF BIl.INEAF 
TURAL SYSTEMS 

//.)'. Ylill, Univ. of New Mexico, Bureau of I: 

Research, AUitu/iicu/nc, New Mexico 87106 
Abstract: 'file responses of single-dcgree-of-frecdon 
and bilinear systems lo earthquake excitations are 
using a CSMP (Continuous System Modeling 
Those results show that the bilinear system is mm 
in resisting earthquake loiuls than correspond 
systems. Moreover, a type of tw-o-degrec-of-freed 
was studied in a similar manner and the results 
that it cun be more advantageous to use the bilinen 
Pub. Jul 68: 28p , N ITS No. PB-198 372: PC $3.00 N 
SUPPORTED BY U.S. Natl. Science Foundation 

3,0256, COMPILATION OF BRITTLE SIR 
WITHIN NFW YORK STATE 
)'. IF. tSACHSRN, Slate Dept, of Education, Albany, 




Current plans and/or progress Has project should he 
completed during the course of 1974. incorporating much 
new linear (lata from ERTS- I imagery. 

SUPPORTED BY No Formal Support Reported 

3.0257, LARGE SCALE INTEGRATION IN URBAN 
PLANNING WITH APPLICATIONS TO TALI. BUILDING 
PLANNING IN REGIONS SUBJECTED TO NATURAL 
HAZARDS 

no JONES. Cornell University, School of Architecture, 
Ilham, .Veic York 14850 

This study will attempt to make strides in the improvement of 
methodology for the spatial planning of regions which arc- 
subjected to periodic disasters resulting in extensive recon¬ 
struction or construction of the region, experience has shown 
that the construction following .1 natural disaster often in¬ 
cludes new high-rise structures. Of interest is development ol 
methodology which will he of use in establishing the coil- 
sequences of including high-rise .structures in the plan lor the 
development of a region in the reconstruction mid next 
period following a disaster. I he method to be used involves 
the use of time series data allowing the recording of the trace 
ol the development path and will allow the comparison of the 
socio economic structure with selected comparable regions. 
Mid-range development objectives will be developed that 
seem appropriate ami realizable in terms of the previous pace 
of development and levels achieved in comparable nearby re¬ 
gions. The methodology will be tested using data derived 
from the Banja Luka region of Bosnia, Yugoslavia, which was 
devastated by an earthquake in 1969. 

SUPPORTED BY U S. Natl. Science Foundation 

3.0258, MICROSEISMICITY AND TECTONICS OF THE 
NFVADA SEISMIC ZONE 

E J (JUMPER, Columbia University. I.amotit Doherty (icnlog. 
Observ , Palisades, ,\ Vu- York 10964 

Abstract. Micruseismicily, composite focal-mechanism solu¬ 
tions. and ptcvinusly-pnhiislied focal parameter data are used 
to determine the current tectonic activity of tire prominent 
zone of seismicity in western Nevada and eastern California, 
termed the Nevada Seismic /.one. I he micrviseismicily sub¬ 
stantially agrees with the historic seismicity and delineates a 
narrow, major zone of activity that extends from Owens Val¬ 
ley. California, north .past Dixie Valley, Nevada. Lucid 
parameters indicate that a regional pattern of NW-.SE tension 
exists lor the western Basin and Range and is now producing 
crustal extension within the Nevada Seismic Zone. 

Pb. Nov. 71: 26p., NTIS No. AD-737 576: Reprint. 

SUPPORTED BY U.S. Dept, of Defense • Air Force 

J.0259, MEASUREMENTS FOR FAULT SLIP ON I HE 
DENALI, FAIRWI-ATHFR, AND CASTLE MOUNTAIN 
FAULTS, ALASKA 

R. PAGE, Columbia University, Lanmnl Doherty (ieolog Ob¬ 
serv., Palisades. New York 10964 

Abstract: Geodetic networks with dimensions on the order of 
40 meters to 2 km were established across the Denali, Fair- 
weather, and Castle Mountain faults to measure slip by re¬ 
peated annual triangulation. Wuhin the resolution of the 
data, slip was not observed on any of the faults, specifically, 
horizontal and vertical slip, if not zero, was less than .1 mm 
on the Denali and Fairwcather faults for UJ67-i'J6'J and 
1968-1969, respectively, and less than 5 ntm on the Castle 
Mountain fault for 1966-1969 The Denali ami Fairwcather 


Pub. Sep n: 1 ip.. 1 
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EXPERIMENTAL AND I III OUMUAI. STUDY 
HR: DILAIANCY-DII I CSION MODEL I OK 


EARTHQUAKE PREDICTION 


C n SCIIOl.y. Columbia Uniu-isity. I aimml Doheity tid’l.ig 
Observ., Palisades, New Lurk l(N(-l 


(his is an extensive cxpctinient.il and thi-oietii.il piop.i.m 
directed at the goal of developing a quantitative el 

ditalnncy and fiuui Bow foi the predietum of earthquakes 


l he work will involve lahor.itm y studies ol dilat.incy .11 pies 
sure and temperature conditions nppropii.itc to Hie upper 
part o( the earth's crti-sl, emphasizing deluded rnt.ismi nunh 
of vp and VS, strains, stresses, poie piesstiie. and peime.ihili- 
ty. Combined with the luhoialoiy work will he theorem T 
studies directed toward developing a quantitative llu-oieUv.d 
model of dilaiancy and fluid How to utilize the cxpi-iuunil.il 
results and to extend it to earthquake prediction. I fils work 
will he inlvi faced with olhci wink being done .it l nmont- 
Dohcrly on obsci v.iliona! studies ol dilaiancy prior in 
earthquakes, such ns at Blue Mountain I nke, New Y oik 


Eive main phases of work are proposed: (!) 1 uboi.ilory with 
Cation of the dilnluncy-lliiid How model Ini earthquake pic 
diction. (2) Basic rescaich into dilaiancy and. in puilicnlu. 
Hie problems inherent in the present loiinul.ilioii ol the 
model; (1) Development of a themelical model, (4> I al'.'i.i 
Imy measurements of the puiaiiu-leis and pioi esses m u-w 1 
ry for i|iiiiniitnlivc application of the imulcl and (M Apjilu.i 
lion of the above results to ohseivatumal data lot cnrthqii.Bc 
piediction as such data hccomc available 

SUPPORTl.D BY' U.S. Null Science Lou.id.ition 

.1.0261, SI.ISMOI (XrY AND (ilOIIAl IK 'IONICS A 
STUDY OF SEISMICITY DAPS AND IN IR API A 11 
EARTTIOl IAKES 

l.U .S'FATLY. Coluinbia Uniu-isily, I aim mi Doherty tirol-g 
Olvieiv., Palisades, New York |O l IM 


The hypothesis of global tectonics in the next lew ye.ns will 
have an iinpoilinil impact on studies of r.uihqu.ikc picdi. 
lion and <»f inlin- plate tectonics A bncclul jirogiam <<l 
research diieetcd inward im-teused lumlaniontal iiiuleist.ind 

iug of sltort-lcnn interactions of lithnsphci ic plates .I ..I 

evidence from inlra-plntc Icelonics tli.il In-.iis u|uni the dm 
ing lUeelmniMii <if plate tectonics will he conducted. Ibis in 
creased uuderstmuliug will he sought by studies ol seisiuieiiv 
gaps, regularities in tin- accumulation and 1 dense of seis|»in 
energy along major plate botindat ii-s. changes in seismic av 
livity hcfnic large eaithqunkes, inlia plate c.utlupinkev .uni 
patterns of stress distribution within plates as infcricd Ir.nn 
focal mechanisms and in situ stress im-iismcmcnls It rs alva 
planned to study the precise distribution of huge earthquakes 
and their aftershocks in time ami space along svvelnl of the 
major oceanic transform faults Since these oceanic Inictnri 
zones are relatively simple and straight, they olfer one of Ro¬ 
bust opportunities to find regularities in stress puip.qMtiim 
along plate houiHlnrics. Ibis work may pmv’idc insights for 
estimaling .seismic risk foi areas like C’alifoniia where the 
tectonic patteiu is also of the Itaoxfoint-LwtU type 

SUPPDR I ED BY U.S. Null. Science I nundation 

T.0262, A COMPREHENSIVE STUDY OF TllF 
Sl-TSMOT ECTONK .S OF'WE ALEUTIAN ARC - Al ASKA 


I.R. SYKES, Colimibiii University, I aitiont Doherty (ieolog 
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Island Arc and to evaluate the earthquake risk in that region. 
The tectonics of the Aleutian arc is investigated within the 
framework of recent advances in plate tectonics Research on 
seismology is emphasized, hut information from geology, 
geodesy, volcanology, geochemistry and marine geology is 
also considered Focal mechanism .solutions of earthquakes 
provide information on the pattern of tectonic stresses and 
relative motion of tectonic blocks The spatial distribution of 
earthquakes outline the plate boundaries and (he deep 
earthquakes indicate that the Pacific plate is heing un- 
derthrusi beneath the Bering Sea - Alaska plate to a depth of 
at most 250 km. Travel times of seismic hody waves and 
dispersion of surface waves show strongly anomalous upper 
mantle velocities associated with the island arc structure. The 
study of the historic and recent seismic record allows us to 
identify zones of high seismic risk for future large and 
destructive earthquakes Two telemetered seismic networks 
are operated. Seismic information from these networks arc 
analyzed to evaluate tlie possibilities for earthquake predic¬ 
tion in zones of high seismic risk. I bis study has important 
implications for understanding risks from volcanoes and 
seismic sea waves (tsunamis). 

Results: Operation of 3 seismic stations and 2 telemetered 
seismic arrays in the Aleutians and Alaska Peninsula. Identifi¬ 
cation of four zones with high risk for future major 
earthquakes, one of which has proved to he correctly pre¬ 
dicted. Quantitative deter initiation of anomalous seismic- 
wave velocities in the upper mantle associated with typical 
island arc structures such as the downgoing slab of Pacific 
lithosphere and the Island Arc Ridge. Installation of 3 strong- 
motion seismic accelerometers. Geodetic dry-tilt sites and ex¬ 
perimental installation of tillscopcs monitor long-term tee- 
tonte deformation of the earth’s crust. 

SUPPORTED BY U S Atomic Energy Commission 

3.0263, TECTONIC* SIRESS IN HIE EASTERN U.S BY 
SEISMIC METHODS 

M. IIT5.V, Columbia University. I amont Doherty Gcolog Oh- 
serv.. Palisades, Ness York 10964 (14-08-0(101 -12289) 

Detailed study of the focal inedt.rni.sm and snuicc parameters 
of specific earthquakes and their aftershock sequence for the 
purpose of determining in-sit•• stress hy seismic means Pri¬ 
mary emphasis will he placed on determining stress maps for 
the Eastern U.S. But as far as possible, a stress map will he 
developed for the entire U S. hy integrating early results for 
the Western U.S- Stress calculations will he compared with 
in-situ stress measurements at Denver Arsenal and Rnngely 
Oil I'icld. 

Using scismological data from existing stations, the seismic mo¬ 
ment, total recorded energy, and the corner frequency will 
be measured. These parameters will he used to calculate esti¬ 
mates of source dimensions, amount of fault slip, stress drop, 
and a lower hound on the total stress in the source region. 

Supporting agency addtess information: Defense Advanced 
Research Projects Agency, Arlington, Va. 22209 

SUPPORTED BY U.S Dept, of Defense - D.A.R.P.A. 

3.0264, ACE, GEOMETRY, AND STRESS FIELDS OF 
FOUR MAJOR FAULTS Ol THE CALIFORNIA TRANS¬ 
VERSE RANGES BY EVALUATION OF WELL DATA 

R.S. YEATS, Ohio University, School of Arts. Athens, Ohio 


principally on subsurface well data ohtained in the search 
for, and the production of oil and gas. Thu region underwent 
virtually continuous sedimentation during and following the 
imposition of the uottU-soulli compcessional stress field that 
dominates it today. Over 1,000 well logs are being used in 
the study, providing the opportunity for three-dimensional 
analysis unique in the Transverse Ranges, other information 
concerning anomalous fluid pressures, nonplan.tr oil-water in¬ 
terfaces. timl geothermal gradients arc also being used The 
first year of the study concentrated on the Oak Ridge high- 
iingle-rever.se fault. 

The investigation will be extended to the Red Mountain, San 
C'ayelnno, and Santa Susana faults and the tectonically over- 
pressured Ventura Avenue anticline. After cross-sections and 
contour maps are constructed for these individual structures, 
regional stress trajectory cross sections and maps showing 
displacement vectors and strain rale changes parallel to strike 
will be constructed using computer analysis and display, this 
is expected to shed light on fundamental problems of the 
mechanics of thrust faulting in a seismically active region. 

SUPPORTED BY U S. Nntl. Science Foundation 

3,0265, SURVEY REPORT ON STRUCTURAL DESIGN 
OF PIPING SYSTEMS AND COMPONENTS 

E.C RODAPALKIU . Battellc Memorial Institute. Calnnihns, 
Ohio 43201 

A summary of design practices, service experience, ami 
research work on the structural design of piping components 
and systems is presented to provide a background and 
direction for future work. The analysis is restricted to struc¬ 
tural design aspects of metal piping systems The information 
is presented in chapters on factors involved m structural 
design, analytical methods, failures, .standards, straight pipe 
welds, curved pipes and miters, connections, reducers, valves 
and pomps, supporting elements, thermal stresses, and 
dynamic effects 

Pub. Dec. 70: Ship., MTS No. TlD-25553; PC $600 ME 
$0.95. 

SUPPORTED BY U S- Atomic Energy Commission 

3.0266, SEISMICITY INVESTIGATIONS IN THE 
CASCADE. MOUNTAINS AND VICINITY. OREGON, I 
MAY 1969 - 30 APRIL 1970 

ll.fi Hl,ANK, IJniv. of Oregon, School of Liberal Arts, luiRenc, 
OnW»l 97401 

A study is reporter! of seismicity in the Cascade Mountains and 
vicinity, Oregon, a Ccno/ojc volcanic region of diverse .struc¬ 
tural and lithologic aspects which offers an array of icrrcstial 
analogs to lunar and planetary volcanic terrains. Specific ob¬ 
jectives of the program included I) installation and operation 
of a seismic station at the suitable site on Pine Mountain in 
central Oregon; 2) design and fabrication of an ultra portable 
seismic system for the detection of tnicrocarllujuakes; 3) 
determination of absolliie and relative seismicities of major 
Cascades volcanoes hy means of reconnaissance 
rpieroeartlupuikc surveys and •!) comparison of seismicity 
levels in the High Cascades with seismicity levels in adjacent 
volcanic provinces. 

Pub. Jul 70 32p , NTTS No. N70-3297O: HC $3 00 ME $0 65 

SUPPORTED BY U.S. Natl. Aero. & Space Adnt. 
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Abstract. Presents information an the geology of the pro|u-cl 
area Cmes inform, it ton on reservoir slope stability, seismici¬ 
ty. and possible effects of earthquakes on the reservoir. 

Pub Oct 72 Dp.NTlSNo llS-OR-72-4fv<itv-I--S PC S3 00 
MI- $1) <15. 

SUPPOU I HI) HV U S Oept of Defense • Army 

3.0268, StlSMIC HAZARD RtCilONAl.l/.ATTON AND 
PROBABILITY OF lUTURb FARTHQUAKKS IN TUP 
UNITED STATES 

H I nOU't'i.L. Penn State University. School of Earth 
Sciences. Uitntrut) Purk, Htiiin\h,iui,i I6S02 

The past history of earthquakes of intensity V and larger, in 
North America between 30 degress M) degrees N latitude will 
lie studied to evaluate to what degree the past history can lie 
used to predict the future hazard from earthquake's. A pilot 
experiment using only X8 moderate and large- earthquakes in 
the eastern half of the area suggests that past occurrences fail 
10 delineate clearly the relative hazard ftvt areas less than 10 
degrees on a side. 

Using procedures developed in the pilot experiment, evalua¬ 
tions writ he made of the precision to which the seismic- 
hazard can he estimated in areas I degree. 2 tlegrees. 4 
degrees. 5 tlegrees, and 10 degrees tin a side. I hose will lie- 
based tar A. the extent to which large earthquakes tend In 
occur in areas where small earthquakes are also common; |l 
the degree to which there have been small earthquakes previ¬ 
ous to the largest earthquake in an area; mid (’ the correla¬ 
tion of the spatial occurrence of events on odd dates with 
those on even dates. Allowance will he made for different at¬ 
tenuation of intensity with distance from ihe epicenter in the 
eastern and western parts of North America. 

Rased on these studies, maps of relative hazard for the region 
will he prepared using a quantitative measure of the expecta¬ 
ble hazard, subdividing the country into regions of similar 
tectonic characteristics. 

The probability that the locus of most probable seismic risk 
lends to move about, causing a temporary denease in hazard 
after a very large earthquake, will he tested. 

SUPPORTED BY U S Natl. Science Povnidation 

.3.0269, hARIHOUAKE RISK EVALUATION • CRlTU-.N- 
DFN COUNTY. ARKANSAS, DESOTO COUNTY. MISSIS¬ 
SIPPI. AND SIll-I.BY COUNTY, 1ENNESSIT 

F. KLLLOGU, Mississippi Ark. Tcnn Council, ,1 tvinphis, ten- 
neswe 

Abstract: This report summarizes progress on a study of the 
earthquake risk in Crittenden County, Arkansas. DeSoto 
County. Mississippi, and Shelby County, Tennessee. Ihe 
study is designed to set up a decision model usable by offi¬ 
cials in this and other areas for the purpose of adopting 
building code policies furnishing appropriate earthquake pro¬ 
tection where damage could he great but frequency of 
damage- is small, 'flic geological conditions am! physical pro¬ 
perties of rocks and soils germane to tins objective are 
presented, construction has been classified according in use, 
height, design and foundation type and dollar volumes for the 
area have heen estimated for the years 1970, 1 980. 1995 
and 2020. Desirable additional work has been indicated. 

Pub. May 73: 12Ip., NTIS No. PU-223 Og7/8: PC 58 25 Ml- 
51.45. 


UNKNOWN. Mississippi Aik. Temi. Council. .Unrip/m. hit 

Abstract 1 Mie tcpoil covets tlie dcvclopjiiont In date of I'.imv 
paranietets required to evaluate the out llnpiake nsk id tin 
MAICTKi area ('onsidciuliuii has been eixen to the M tsiiik 
liislniy- and the geoteetoiucs ot the Missouri. Aikatis.is. Ken 
lucky, leniiesscc. Mississippi aica )-ntt|i<|imkc motion *'.il, 
from California and oilier U S. au-.is weie assembled. miiJi, 
.lied and summaiized I'm applie.ihiliiy to the ceiHtol Doited 
Slates. A methodology is intituled lot the attenuation of 
earthquake intensity with distance, lulnumuion on il.imago 
experienced in quakes of difteient intensities and ihe m 
suianco iiuhtxliy pi unices me n-vjewvd p 11 • .-.Hunt to tin m.ik¬ 
ing of future damage estimates. 

Pub May 7 V I'KIp . NI IS No I'll 2.M DU./K: PC SI I M» Ml 
51.45 ’ 
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3.0271. PYNOU • DYNAMIC ANAIYSIS (>l MHl'C 

11:rai. systems 

RAI IHU.MI.S, Oak Ridge National Inhntuloiy. (ink AV/sv. 
Ifimrvu’i ’ 378.30 

Dyimt is a computer |»iogiam that wav deve-lciped to aualc/r 
the icsponse of sitnetuial systems In the vihuloiv ground 
motion of eatthquakes .is well as muusoiiI.iI motion Mils |■ ■ >- 
gram can be applied t<■ siiiicliu.il systems ili.il .an be ninth, 
maiieally idealized with beam type elements which Ji.im- i-n 
nunc than tbive degiees oi beedoin pvt |oint I hv input tot 
ihe eaitlK|uake vilu.itoiy motion may be either time Ju-.i>• >. 
or icspoiise-spectuiiu dalu I lie pmgiam is vv iiilen hi I ( Ml 
IRAN' IV language-, and it is npn.ihle mi the HIM Imi-'H 
computei at O.ik Ridge National I aboiatoiy. Ihe siippoi ting 
llieoiy and pioccduics aiv described and det.iilnl inslim ton s 
for I lie use of DYNOR are presented heiein 

Pub. lilt. 73: 89 p. , Nils No < IR.NI • I M 4/ V I'C V. Mr Ml 
51 45. 

SUPPORTED US' U S Atomic I neipy Commissi ,u 

3.0272, EARTHOUAKES IN1H .'( Tl) HY I 'ND1 R( iRC H M > 

IT.UID INJECTION 

II'C ( Dak Ridge National I .dun .■ tin v. O.rA A'i.Nv. 

7ernie.uee 378 tl) 

In I9(>h, an unusual seiies of eaitliqtaikos near D.ns.t, 
Colorado were eonelated with deep well waste dispovd 
opci.ilions at the Rocky Mountain Aiseiiab Situi- that mn>\ 
additional investigations have eonlinm-il the |>oslul.ii(-d 
cause-mid-cHect ichdinnship ami have established iln 
nicelmnisnis responsible. Hecnuse <»t this i spc rienee. v.iii.mv 
questions have lieen raised about the possibility ot a similar 
ocellirciico lel.ilcd to ORNI.'s liydi.iiiln I'l .retill mg w axle 
disposal practices Ihe inecTiiinisiiis nl the Denver 

earthquake sequence me examined in detail and the imuli 
tioiis nc’cessmy lor such a plieiioinena dek-inimed llu -e 
conditions are so string.ent thin only in very mie oe» use. m-i 
are they appioachcd in norma! imliistii.il »>i oil Meld deep 
well disposal opci.itions By applying tliese iic-eessnry um.ll 
turns to the situation existing at the flak Ridpi- site, il can hr 
unequivocally demonstrated dun hydraulic ft m iming opera 
tions cannot icsult in eatthquukes |>y the nu'c'lianisin ii sj’nii 
xihle at Denver. 

Pub Oct. 70: I7p . NTTS No. ORNI • I M-3 1 5,| : PC S3 till MR 
51 OS 



This research will be an experimental investigation of the in¬ 
fluence of shape and enihedment on the dynamic icsponsc* of 
foundation • soil systems. Circular and nottcireular (rectangu¬ 
lar) model footings will be used which will he cast-in-place 
concrete footings Transient vertical, torsional, and rocking 
and sliding motions of these lootings will he studied for sur¬ 
face and embedded models, from the surface investigation, 
equivalency factors relating the response of noneircuUir 
footings to the response of circular footings will he deter¬ 
mined in all three modes of vibration The embedded model 
investigation will he conducted with footings of the same si/e 
as those used in the surface investigation Inn with varying 
depths of enihedment. The embedded models will he tested 
initially as east-in-place footings, next with the soil contract 
along the embedded depth removed, and finally with backfill 
placed around them. In this manner, the influence of embed¬ 
ment on the response of circular and noneirciilar footings in 
all three modes of vibration will be evaluated These results 
will be of value in predicting the response of foundations to 
dynamic loads and in analyzing the response of structures to 
seismic disturbances. 

SUPPORTED IJY US Nall Science I oinidalion 

3.0274, THE EIT'EC’I OF YIELD STRUNG III AND DUC¬ 
TILITY TO FATIGUE DAMAGE 

II.Y Yl.lt. Texas A A M University System, School of bn- 
gineering, I'miiif b’mv. /run 77-1-15 

Abstract The cumulative damage of aluminium alloys with dif¬ 
ferent yield strength and various ductility due to seismic 
loads was studied. The iespouses of an ideali/cd beam with a 
centered mass at one end and fixed at the oilier end to Id 
Centra's and daft's earthquakes are computed by assuming 
that the alloys arc perfectly elastoplnstic materials and by 
using numerical tecbui(|ue. ConseC|ueully, (he cot responding 
residual plastic strain can be obtained from the stress- strain 
relationship. I he revised Palmgien- Miner cnmulaiive 
damage theorem is utilized to calculate the fatigue damage. 
The numerical results show that m certain eases, the high 
ductility materials are more resistant to seismic loads than 
the high yield strength materials. The results also show llml if 
u structure collapses during the carthi|uake. the collapse al¬ 
ways occurs in the very early stage. 

Pub. Pub 7.1. 16p , N I IS No. N71-2691 6/9: PC $4.()() Mb 
$1.45. 

SUPPORTED 11Y U.S. Nall. Aero. A Space Adm 

3.0275, SEISMICITY AND CONTEMPORARY I IK- 
TONIC'S OF TMb; YELLOWSTONE PARK-HEHGEN LAKE 
REGION 

R fi. SMITH, Univ of Utah, School of Mines. Snlr Luke (7m, 
Utah 84112 

Abstract: In order to relate the seismic activity of the Yel¬ 
lowstone Park-Hebgen bake area lo the regional tectonics, 
detailed microearllu|uakc monitoring was undertaken during 
the summer of [‘772 to identify the local seismic patterns, 
iind 10 determine the local stiess distribution from fault plane 
solutions. Also a study of the possible correlation of 
earthquake swarms to geothermal features was conducted in 
the Norris Geyser basin and in lire Upper and Lower Geyser 
liasirts. 

Pub. May 71: 7f,p.. NTIS No. COM-74-10591 P: PC' $4.00 Mb' 
$1.45. 

SUPPORTED IlY U.S. Dept, of Commerce - N O.A.A 


S II. WARD, Univ. of Utah. School of Mines, .S tth i 
Ui.ih S4 I 1 2 

l he proposed research is to study the tegivmal seisi 
tectonics of the southern Inlerniountain Seismic 
emphasis on the Wasatch Front. To study the seisi 
new high-gain stations would be added to the reg 
work in Utah In removing ten vcilieal seismometer: 
Uinta Rusht Scisniologic.il Observatory UJHO) ; 
reinstalling them along the Wasatch fault /one 
seismically active fault /ones (Sevier-1 tisliar, lias! ( 
Hurricane) in Utah along the southern liitcrniounln 
licit. 'I his improved network would permit ( I ) 
determination of hypucenters, an enhaneemeii 
mechanism investigations, (3) array analysis for era 
lure, (4) improvement in earthquake prediction an, 
(5) belter correlation with strain and till data ohlaii 
Granite Mount.tin Records Vault (GMU). The sei 
would be telemetered along telephone lines ani 
links to thv University of Utah campus in Salt 1 ake 

SUPPORTED UY U S Nall. Science foundation 

3.0277, SEISMICITY SlUDIES Ob' lllb. CENT: 
PAI.ACMIAN REGION 

Cl.A. HOl.I.IXHITR, Virginia Polytechnic Instiuite, 
Arts. Hlocksl’ttr)', ) 'itninitt 24061 

The objective of the proposed research is to continue 
xUulies in the Appalachian seismic /one ami to 
dala and results generated lo the geology and the | 
of the region Focal depths and focal mechanism 
coirelatable with iegioii.il geology and tectonics, 
needed in the Appalachian region In addition l 
Ireniely fundament,i| relation of seismicity data lo 
geological sciences, the population density of the ri 
rants a much more detailed description of seisin 
ami characteristics than currently exists. 

Three additional studies have hcen shown by the wo: 
plished thus far to be necessary foi continued 
I hese studies are. ( I ) Development of a local magi 
inula based on the l.g phase in the Southeaste 
Slates, (2) nuemeurthquake studies of nl'tershoc 
the spatial and tempoi.il patterns in (he Appuluclii; 
regime, (1) Determination of the uppei crust.il seis 
velocities and propagation chat aelei islics. 

SUPPORTED IIY U.S. Natl. Science foundation 

3.027H, SOIL BEHAVIOR UNDER EARlHUtlAK 
ING CONDI I IONS 

I'NKX'OWX’, Shannon A Wilson Incorporated 
Uln/mi^'M/i 

No summary has been provided to the Smithsonian S 
formation Exchange. 

Puh Jan. 72: 194p . NTIS No. T ID-25951. PC' : 
$0.05. 
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3.0279, DYNAMIC .VIABILITY Ob EARTH SIIU 

H C. UOS1ROM. Univ. of Washington. School of Ar 
WoshiHgton 9XH)5 

This program is being undertaken lo investigate tin 
properties of sails and soil liquifaelion. Special cm 
be given lo the interpretation of dynamic soils test* 
involve the delcnniu.ilinu of the planar as well . 
variations of accelerations in a soil mass compared 
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tion characteristics of hmh granular solid f rti differeni densi¬ 
ties) and cohesive soils (at several moisture contents). 

Studies will be undertaken for both deterministic and random 
excitations 

SUPPORTED BY L'S Natl. Science Foundation 

J.0280, A STUDY OP SEISMICITY AND CRUSTAL 
STRUCTURE IN WESTERN WASHINGTON USING A 
SEISMIC TELEMETRY NETWORK 

R.S CROSSON, Univ of Washington. School of Arts, Scaillc, 
Washington 98105 

Seismicii> in the Puget Sound region of western Washington 
has been under investigation using a seismic telemetry array 
since mid-1969 Earthquakes as small as magnitude 1 can he 
located in the southern part of (lie basin mid a definite pat¬ 
tern of hypocenters has emerged during a one-year observa¬ 
tion period. Initial analysis indicates that the upper mantle 
velocity is low, at 7.g km/sec. Most foci are between 15 and 
3U km in depth. The Cascade range is seismic-,dly active 
along its west margin, hut exhibits little seismicity in its core. 

The focal mechanisms of local earthquakes are consistent with 
N'-S compression. Work is in progress on a method of invert¬ 
ing for crustal structure using local earthquake data, on the 
study of P wave travel- lime, amplitude and frequency 
anomalies, and on Hie study of crust and mantle velocities 
from regional earthquakes recorded with the array. 

Research on seismicity and structure, and their accompanying 
tectonic implications will be extended hy the addition of 2 
stations u> the present array in the critical region to the 
north. 

SUPPORTED BY U S Natl Science foundation 

3.0281, BUILDING STANDARDS AND Till* 
EARTHOUAKE HAZARD FOR THE PUGET SOUND 
BASIN 

U. OONLN, Univ. of Washington. School of Engineering, Sail- 
lie, WasIwtRion 98105 

This report presents a historical record of the character and the 
effects on structures of the two most recent major 
earthquakes (1949 and 1965) in the Puget Sound area, out¬ 
lines the history and current stale of building-code provisions 
for earthquakes in the Puget Sound area, and discusses possi¬ 
ble regional activities that* could aid materially in reducing 
damage during future earthquakes in the Puget Sound region 
The aim of this report is to provide a reference .source of re¬ 
gional information relevant for earthquake-resistant buildings 
in the Puget Sound Basin. Since sunctural effects cannot be 
disassociated from ground effects, this study briefly examines 
soil, geological and seismological effects for the Basin. 

The 1949 earthquake is discussed in Chapter 2 and the 1965 
earthquake in Chapter 3. The History of building codes and 
changes in building-code ordinances for earthquake design 
within the Puget Sound region for the period from 1946 
through 1973 are reviewed in Chapter 4. The future for 
earthquake resistant design is discussed in Chapter 5. 


This program will study the strength and behavior of slah-to 
column and slah-lo-wall connections under seismic loading 
Tests will tie made on specimens representative ol connec¬ 
tions to both interior and exterior columns mid walls. I hey 
will be subjected to .statically applied, icvcisfd cyclic 
loadings having increasing ductility demands. I he tests will 
he conducted in three stupes. In ibe first stage the reinforce- 
riteni details necessaiy to ensure ductility mid the main¬ 
tenance of adequate ultinuilc capacity will be deiei mined tor 
connections to square interior columns. In the second stage 
these details will be determined lor columns with reclimgu- 
lantics approaching those tor walls nml for specimens simu¬ 
lating both interior and exterior connections, in tlu- third 
stage the effects of co-existing in-plnne shear Ibices will he 
examined. An analytic program will suppnii the cxpcinnenl.d 
activity. Once the moment-rotation cltametei isties for dif¬ 
ferent! types of connections at ditlctcni locutions aie obtained 
experimentally, available finite element computet |uugriinis 
will be used to determine the thcoietie.il iespouses under 
seismic loading of typical surnames iueoi ponding Hut pLdc 
framing either acting alone ot in combination with sliem 
walls 

SUPPORTED by U.S. Natl. Science l-biimlnlion 

3.02H3, SEISMIC ACTIVITY Ol- Till- CASCADE. VOL¬ 
CANOES 

,S.B' SMITH, Univ. of Washington. School ol' Aits, Sntiih-. 
WashiitKlon 98IPS 

Earthcpiakes directly associated with volcanoes arc several 
basic types One type is indistinguishable from oidiii.it> tec¬ 
tonic earthquakes poulticed by lauding I hese me usually 
sculicrcd around the volcano with local depths ol 1-2(1 
kilometers. A second type is the volcanic, m type TP 
earthquake which is usually located at a shallow depth near 
the volcano’s summit I lie envelope of such an event consists 
of an emergent anival and a more giadunl deuease in am 
plitude. The mechanism for these events has never been 
adequately explained. Both of these types of volc.mu 
carllupiakes have been nbscived on several volcanoes m the 
Cascade Mountains of Washington. A seismic un.iy will he 
deployed high on Ml. St. Helens and/or Ml Rainier to record 
type B events near their source in orilct that their mechanism 
can be studied ami bcitci understood. 

SUPPORTED BY U S. Natl Science foundation 

3.0284, DEMONSTRATION Of A Tl tTlNItjUf I OR 
LIMITING Till- SUBSIDENCE Of LAND OVER ABAN¬ 
DONED MINE’S ROCK SPRINGS. SVYO.MlNO 
UNKNOWN, Unknown Inst- or Irnliv Grant. H'vo/mnv 

This report provides guidance to community planners .mil deci¬ 
sion- makers facing subsidence problems over abandoned 
mines It is based upon tlie findings, ic-sidls, and conclusions 
of the demonstration project carried out by the City of Ruck 
Springs, Wyoming in October 1970. The aims of the project 
were: Demonstrate (he feasibility of backfilling underground 
mine voids for the prevention and alleviation of surface sub¬ 
sidence by a process developed by Dowell, a division of Dow 
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4. EXPANSIVE SOILS 

DISASTER MITIGATION 

4.0001, URBAN GEOLOGY PI.AN I OR CAl IIORNIA • 
‘nil: NATURE, MAGNITUDE, & C'OSTS OK GEOLOGIC 
HAZARDS A RECOMMENDATIONS FOR THl-TR 
MIT ICiATION (ABHREV) 

}.T. Al.lOJiI., State Div. of Mine:, & Geology. Sacrantcnm, 
California 95X14 

Abstract: I’ll is report recommends loss-reduction measures for 
IU geologic problems which collectively threaten an esti¬ 
mated $55 billion loss in California's urban areas from 1970 
to 2000. The problems are earthquake shaking, loss of 
mineral resources to urbanization, luiuisliiling, flooding, ero¬ 
sion activity, expansive soils, fault displacement, volcanic 
ha/ards, tsunami hazards, and subsidence. The report 
describes the nature, distribution, and magnitude of each 
problem, us well as costs and effectiveness of possible loss- 
reduction measures, and agencies responsible for those mea¬ 
sures. 

Puh. inn 73: I Up,. NTIS No. l‘U-222 447/5. PC $7.75 Mb 
1.45. 

SUPPORIED BY U.S Dept ol Housing & Urban Develop¬ 
ment 

4.00(12, influence ok negative pork; pressure 
DEVEEOPMKNI IN EXPANSIVE CI.AYS ON DAMAGE 
ff) MILITARY FACILITIES < ABliRI-V) 

/../) JOHNSON, US Army, Waterways Experiment Station, 
Vicksburg, .t/mi.ni/t/i/ .19 I 80 

To determine the influence of negative pore pressure in desic¬ 
cated clay soils on subsoil volume changes which adversely 
affect the behavior of building foundations in swelling clay 
soils This study is relevant to maintenance ami operation of 
military structures founded on expansive clays 

Equipment will be designed mul constructed for the measure¬ 
ment of negative pore water pressure in partly saturated soils 
under simulated in situ overburden pressures The negative 
pore water pressures of selected expansive clays will be 
determined by the pressure plate technique to evaluate the 
heave characteristics of foundation soils. 

Supporting agency address information: OCR Waterways Ex¬ 
periment Station, Vicksburg. Ml. 191X0 

SUPPORTED BY U S Dept. of Defense • Army 

4.0003, REVIEW OK LITERATURE ON EXPANSIVE 

Cl.AY SOILS 

/,./). JOHNSON, U.S. Army, Waterways Experiment Station, 
Vicksburg, Mississippi 191X0 

Abstract: Differential heave from moisture absorption of expan¬ 
sive clay foundation subsoils Iras been the source of con¬ 
siderable damage to numerous man-made structures around 
the world. I lie amount of heave actually observed is depen¬ 
dent on many factors, particularly climatic conditions, 
moisture content of the soil immediately prior to placement 
of the structure, and amount and type of the foundation clay. 
The most expansive types <sf soil are those that contain calci¬ 
um and, especially, sodium moiitmorillonile minerals. The 


face tension forces and occurs only in partially saturated 
soils. I he procedure for construction on expansive founda¬ 
tion suhsoils hegins with a design study of the site to deter¬ 
mine the characteristics of the soil Once these are known, 
the soil can he stabilized to minimize foundation heave or. if 
this proves impractical, the structure can he designed to 
withstand the expected heave. 

Pub Jun 69 59p , NTIS No AD-709 583: HC $3 00 MF 
SO.65. 

SUPPORTED BY U S Dept, of Defense • Army 

hazard reduction 

4.0004, GEOLOGY OF THE RAPID (TTY AREA. SOU'TH 
DAKOTA 

J.M. CATI'liUMOLI-., U.S. Dept, of the Interior, Geological 
Survey, Denver. Colorado 80225 

Stales to which project pertains: South Dakota 

I he Rapid City project is a general geology and engineering 
geology study of a rapidly growing urban area Three 
quadrangles. Rapid City West. Rapid City East, and Rapid 
City NW. have been mapped geologically at a scale of 
1:24,000. The maps of the Rapid City West and Rapid City 
East have been published in the Geologic Quadrangle Map 
Scries in full color with a columnar section and text, the map 
of the Rapid City N'W quadrangle was scheduled to he 
printed in 1973 and should he released early in 1974. 

The final product of the project is a two part Bulletin covering 
the entire urban area of Rapid City: the first part wj|| 
describe the geology, structure and stratigraphy of the three 
quadrangles, the second part will detail foundation condi¬ 
tions, expansive soils, construction materials, landslides, and 
physical characteristics of c.ich formation and the pertinent 
effects related to planning engineering projects 

SUPPORTED BY U.S. Dept ofhuerior - Geological Survey 

4.0005, DENVER URBAN CORRIDOR STUDIES - 
COLORADO 

W H. UANSKN, U.S. Dept of the Interior. Geological Survey, 
Denver. Colorado 80225 

Project intends to derive maximum possible geotechnical infor¬ 
mation from existing available data, supplemented by areal, 
engineering geologic, hydrogeologic, geochemical, and 
geophysical studies. Geotechnical maps will be prepared at 
scales ranging from 1:125,000 to 1:24,000. Project covers 
virtually all the rapidly urbanizing area at the foot of the 
Front Range, and the rural areas between, from Fort Collins 
on the north to Colorado Springs on the south--a distance of 
about 120 miles, in a hell 40 miles wide extending from the 
foothills east across the Colorado piedmont. This is one of 
the fastest growing regions in the Nation. It contains a hroad 
spectrum of geotechnical problems, such as swelling and sub¬ 
siding foundation soils related to clayey and locssial sub¬ 
strates. declining artesian water pressures, shallow and rising 
water tables, increasing urban runoff, surface- and ground¬ 
water pollution, unstable slopes (landslides), declining gravel 
resources, urban sprawl across varied geologic terrancs, solid 
waste disposal problems, mid general environmental degrada- 


The Juneau project started as part of a coastal communities 
program of earthquake hazard studies following the March 
1964 Alaska earthquake. I he original primary objective was 
to investigate and evaluate potential hazards from 
earthquakes as a result of the geologic setting The study has 
been broadened to include other natural geologic events and 
to try and relate man's use of the land to the existing geolog¬ 
ic environmental conditions. Field mapping was completed in 
1971. 

The project consists of differentiating and mapping sarfieial 
deposits and performing physical properties tests on selected 
samples. Development of raised marine and glaeiomarine 
deposits, glaciofluvial. glacial, and lacustiine deposits is cou¬ 
pled to the geologic history, which in pari inlhientes the dif¬ 
ferent physical properties inherent in the materials. The 
availability and utilization of this information can help the 
planning and execution of urhan expansion and industrial 
development to hopefully avoid geologic pitfalls by taking 
into account the geologic inBucncc on the environment, such 
as relative slahihty of deposits m case of severe earthquakes, 
areas of known or potential roekfalls and avalanches, and dif¬ 
fering foundation conditions 

A geologic map wrth text and interpretive transparent overlays 
was released to open file in May 1972. A IJ.S. Geological 
Survey Bulletin, 1394-C. was published in 1073 that gave the 
gldcioniarine deposits a formation name, (lie Gaslineau Chan¬ 
nel Formation A geologic map with tabular text is being 
processed for publication in the Miscellaneous Geologic In¬ 
vestigations Map series of the Geological Survey. 

SUPPORTED BY U S Dept of Interior - Geological Survey 

4.0007, STABILIZATION OF EXPANSIVE Cl.AYS AND 
SHALES 

R.D RICHMOND, U S Dept, of the Interior, Bureau of Recla¬ 
mation, Denver, Colorado H0225 

More knowledge is needed of treatments and construction 
procedures to economically stabilize expansive soils and soft 
rock to prevent damage to overlying structures. Vaiimis 
methods such as replacement or treatment with lime are 
available; however, these are costly and not practicable for 
deep foundations. The need for new methods was recently 
emphasized by a matrix leant which investigated the damage 
from differential heaving at Fort Thompson Substation loca¬ 
tion on Pierre shale in South Dakota. 

A review of pertinent investigations hy others was completed. 
Various chemicals and Stabilizers such as lime arc being in¬ 
vestigated in the laboratory. Promising methods in the 
laboratory can then be tried on a held scale. 

Laboratory tests are in progress on lime-clay mixtures to evalu¬ 
ate (I > the effect of temperature changes on curing time and 
(21 the effect of curing time on the dcnsification of stabilized 
soils under field conditions. 

Laboratory and field tests are also planned for in .situ shales 
ulilizing electro chemical stabilizers 

SUPPORTED BY U.S Dept, of Interior • Bu. Reclamation 

4.0008, UNIVERSITY-INDUSTRY WORKSHOP ON 
HAZARDS AND DAMAGE RELATED TO EXPANSIVE 
FARTH MATERIALS 

D. RICHARD, Univ. of Denver, Graduate School Denver 
Colorado 80210 

This workshop will attempt to summarize the state-of-the-art 


mated at 2 billion dollars pci >•> <• .. 

Engineering Magazine article. 

The workshop will consist of general discussions and five 
specific areas of interest as follows: 1. Pavements - highway*, 
toads, streets, airports ami parking t.icililics. 2 I iglil 
Buildings • residential buildings, schools, light continciie.’.l 
buildings, etc. 3. Heavy Buildings - single and nmHistoiy in 
dustrial and commercial buildings, power and pumping 
plants, etc. 4. Other Facilities Emblems - buried nttlilic*. 
canals, large pipelines, dams, landslides, etc. IF Organization, 
planning and linancing lor accomplishing gcnctal nbji-cibcs. 
as related to Workshop findings. Coordination, liaison ami 
technical input In assigned gioiipx. 

SUPPORTED BY U S. Null. Science Foundation 

4.0009, MAPPING OF SURFACF MAI I THAI S FOR IMG- 
DICTINCi FOUNDATION CHARACIE-RISI ICS IN FU¬ 
TURE DEVELOPMENT OF MATT IESIRIRO 

/TIP. HROWN, Univ. of Southern Mississippi, School id 
Science. Iluitieslnn^, .'9401 

An evaluation of shallow sin face rnaleiials and x-iuy idimilnu 
lion of clay minerals present in oidfl In (IcIiitctiU- an.ix 
wlteic expanding type clays create limmlaiion pmbleriis 

SUPPORTED BY University of Southern Miss - Mntth sfimg 

5. FOREST & GRASS FIRES 

PUBLIC ASSIST AN( T- 

S.0001, PROFILING I HE PORES I INCENDIAKIM AN 
ANALYSIS OF DOCUMFN IT'D CASE IHSTORII S 

J.E. DVNKEUiERUER, Auburn l htiveisity. Agi iculliifal I v 
pciimcni .Sla , Auburn, Alubuntu 36K.lt) < AI z\ l)l(K)-IO) 

Objective: Describe personal and social chaiuctci istii •. of 
selected persons against whom tiie trespass eases were in 
iliateil by U. S. Finest Setviee, Region H. I96l)-'L’‘. mmp.itc 
characteristics of incciuliaiisls with those of other Inc 
trespassers against whom cases were initialed dining • .nm 
period; develop guidelines for identifying ami dctciiing die 
actions of potential liic staiteis 

Approach: Information to be obtained from Tin- Iresp.t-.s Re¬ 
ports 1 (U.S.F.S., Forms 5100-29. 51t)(i|, and 5K)t> .0 Idol 
during the years 1960-72 involving tin's in u-dauial Imesls m 
Ala., Ga., l a.. Miss . S. Car., and Icnn . ami interviews with 
local Fire investigators. Malicious inccinli.uy cust-s will he 
reviewed mill analyzed. Between 75- 100 cases uic an¬ 
ticipated. A comp,liable number of non inu-ndiaiy La. 
eidentul) cases from each geographic area and year will be 
obtained. Because of huge numbers of nnii-incendiai y c.iscx 
in relation lo incendiary eases, minimal information In.line, 
occupation, address and icpuiulinu) ahum the olfcmlcr will 
he obtained for a random 50% sample. Data will be analyzed 
quantitatively for different types of cases and qualitatively as 
ease studies. 

Progress: Data for Alabama, Mississippi. Georgia, Tcnm sice. 
Louisiana and South Carolina over -i period of years h.ui 
been collected with some exceptions. In total 74 individuals 
have been identified as involved in malicious woods Inuning 
Information from U.S. Forest Service fuinis has been oh 
taiued on forest fires. Other sources of information ptosnlvd 
inhumation on characteristics of lire sellers. Observations 
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5.0007, 


who are known to or arc believed to have set fire to forests. 
Data are being organized, classified, and analyzed. 

SUPPORTED BY Alabama State Government - Montgomery 

5.0002, PRESCRIBED FIRE TECHNOLOGY FOR THE 
SOUTHWEST 

A U'. IJNDENMUTH, Northern Ariz University. D.S.D.A 
Rky. Mtn. Forest Sta., Flayuaff, Atiiana 86003 (RM2IU2) 

Objective: Determine fire intensities that will accomplish 
management objectives, and develop prescriptions for fires 
that will attain the desired intensity 

Approach: Determine the natural characteristics and conditions 
of fuels that influence fire intensity, and how much. Deter¬ 
mine what fuel modification treatments arc required to alter 
natural characteristics and conditions of fuel and thereby 
possibly alter fire intensity. Determine the characteristics and 
conditions of weather and topography that influence fire in¬ 
tensity, and how much Determine patterns of ignition that 
influence fire intensity under different combinations oT fuel 
characteristics, conditions and winds Determine fire intensi¬ 
ties that are effective for doing specific jobs Determine 
operational systems foi using fire efficiently for doing specific 
jobs 

Progress: Fuel Chemistiy: A chemical coefficient based on 
phosphate content of leaves lias been built into the Arizona 
oak- chaparral fire spread model. The multiplying factor can 
increase spread estimates by more than 250 percent, and is 
in close agreement with both laboratory and field experimen¬ 
tal data Spatial anti chronologic sampling oak foliage shows 
a notable sine wave relationship between phosphate content, 
leaf age. and physiological condition, l eaf age dales from 
beginning of the flush of new leaf growth which may come 
anytime from early April until late August, and in mre years 
not at all Variations in foliar phosphide content appear to be 
caused primarily by translocation within plants. A predicting 
model is underway. Evergreen finish Combustion: Concep¬ 
tual and stochastic fire spread models available do not 
operate satisfactorily in Arizona oak- chaparral. A new 
statistical model has been developed directly from research 
fire data and accounts for more limn 80 percent of variation 
in rate of spread of luseareh fires The model has been com¬ 
pared with data from larger research fires with satisfactory 
results. As rate of spread is not un adequate index of fire 
behavior for management, statistical models lor fire intensity, 
fuel consumption, flame characteristics, luel temperature, 
and luel moisture are being processed for operational use. 

SUPPORTED BY U S Depl of Agriculture • F.S. 

5,0003, PHYSICAL CHARACTERISTICS OE CKAMISE AS 
A WILDLAND FUEL • CALIFORNIA 

CM. COVNTUVMAN, U.S. Dept of Agriculture, Pae. Sw. For. 
& Rg. Expt. Sta., Berkeley, California 04701 

Abstract: Chamise shrubs in southern California were analyzed 
for the physical characteristics known to affect fire behavior, 
such as density, fuel loading, and fuel bed porosity. Con¬ 
siderable variation was found, but results are helpful in 
developing estimates of chamise fuel characteristics for fire 
control Under field conditions. 

Pin. 070: 20n . N • o. PH-207 832: ME *0.95. 


Abstract: In the 1068 Canyon Fire in southern California, a fire 
flareup fatally burned seven Los Angeles firefighters and 
their foreman. A fire whirl that triggered the flareup ap¬ 
peared to have been caused by a sudden local increase in 
wind speed-or other disturbance in the airflow A situation 
conducive to sudden flarcups was produced by fluctuating 
winds combined with unstable atmospheric conditions and a 
high fire danger index. 

Pub I960 25p., NTIS No. PR-193 694: ME $0.65. 

SUPPOR TED flY U.S Dept of Agriculture 

5.0005, GUIDES FOR FUEL-BREAKS IN I HE SIERRA 
NEVADA MIXED-CONIFER TYPE 

L It CRLEN, U.S Dept of Agriculture, Pae Sw For. & Rg 
Expt. Sta., Berkeley. Calijornia 94701 

Abstract: Fuel modification has been proposed ns an answer to 
California's wildfire problems But practical consideration 
limits treatment of fuels to strategically located wide strips or 
blocks of land called fuel-breaks Fuel-breaks have a low- 
growing ground cover that offers less resistance to fire con¬ 
trol efforts, and they provide safe access for firefighting 
forces on the ground. Guides Tor the construction and main¬ 
tenance of fuel-breaks are outlined 

Pub. I97|; 1 8p., NTIS No. PR-207 873: MP $095. 

SUPPOR TED BY ITS Dept of Agriculture 

5.01106, FOREST FIRE BEHAVIOR • CALIFORNIA 

CM COUNTRYMAN. U.S. Dept of Agriculture. Pae. S.W. 
For. & Rg. Exp. Sta , Rnennle. California 92507 

Objective: Identify and define specific predictors of dangerous 
or unusual forest fire behavior and incorporate the.se predic¬ 
tors into practical guidelines for fire-fighting and fire use ac¬ 
tivities. 

Approach: Develop new fire behavior concepts and theories to 
improve the safely and efficiency of firefighting and 
prescribed fire operations. Identify in the forest environment 
the most important predictors of dangerous or unusual forest 
fire behavior by studying the behavior of forest fires, and by 
assimilation of data from basic laboratory studies such as fire 
physics and combustion research. Formulate practical fire 
behavior guidelines to enable fire managers to control wild¬ 
fires safely and conduct prescribed burning operations effi¬ 
ciently. 

Progress: Major physical characteristics affecting fire behavior 
have been determined for three California fuel species--red 
shank, deer brush, and man/anitn. Fuel moisture boundary 
conditions for ignition of thin layers of grass fuel by 
cigarettes have been determined for one wind speed and air 
temperature Manuscripts Tor publications to be used in train¬ 
ing of firefighting personnel in radiative beat transfer and its 
effects on fire behavior and fire control have been prepared, 
and on the principles and applications of fire danger rating 
have been prepared. A manuscript describing the conflagra¬ 
tion fire problem in southern California and suggesting a 
solution lias been prepared. A paper describing Project Flam¬ 
beau, summarizing its results, and indicating the further 
research needed in mass fire in urban and wildland areas has 
been prepared. 

SUPPORTED BY IJ.S. Dept of Agriculture - F.S 


meriting new principles into existing .mu ^ 

ment systems, and improve efficiency of fire yAammf, ;md 
firefighting operations. 

Approach Develop new fire planning principles, develop 
methods for evaluating the incommensurable aiul intangible 
forest values at stake, develop computerized information 
systems to assist fire managers in applying advance systems 
analyses techniques to complex fire contml problems, and 
develop more efficient firefighting tactics for potentially dan¬ 
gerous fires. 

Progress Portions of a large-scale computer simulation model 
arc being completed or refined while other phases luxe lust 
been started Second vcision of initial attack model capable 
of handling multiple fires and integrate air and ground at¬ 
tack, including air tankers, has been completed and is being 
tested. Work started on reinforcement action version dial 
will integrate efforts of cooperators anti non-fire personnel 
and equipment. Dala h.ise is largely completed, and a coor¬ 
dinate digitizer has been put into operation Most digitizer 
software has been written Transportation systems for eight 
national forests are largely completed. Aerial data, Midi as 
lookout seen areas and fuel type areas, are now being 
digitized. Detection portion of the model has been stalled 
Ihe first version compares lookout seen areas to tire occur¬ 
rence patterns and determines the potential effectiveness ot 
the lookouts in order of their performance. Some work lias 
started in coordinating with aircraft patrol observations, i he 
system that simulates location, time, and series length of mul¬ 
tiple lightning fires has been completed. Work has started on 
the simulated patterns of man- caused fires. A study to evalu¬ 
ate the cost of candidate fire protection plans is eighty per¬ 
cent complete. Cost model considers the financing ol the 
plan as a stream of fixxixl and variable costs ovci time Plans 
are discounted to present worth. 

SUPPORTED OY U S Dept of Agriculture • ES. 

5.0008, CONTRACT FOR PARTIAL SUPPORT OF THE 
COMMITTEE ON ITRK RESEARCH 

N.T. GRISAMORK. Natl. Acad of Sciences, ITux/iingKiii. Ib\- 
irici of Columbia 200.17 (NSF-C-3 I0-0KC01 I) 

Partial support is provided for thu Committee on Fite Reseateb 
that was formed in 1035 to advise mid consult on the 
development and conduct of a research program directed at 
an understanding of the spread and control of conflagrations 
of the fire storm and forest varieties. In recent years the in¬ 
terest has been increasingly directed toward prevention and 
suppression of urban fires, and those oecuring at the inter¬ 
face of wild lands and metropolitan ureas. The Committee 
will publish three numbers of ‘Fire Research Abstracts and 
Reviews,' publish and distribute the Seventh Edition of 
‘Directory of Eire Research in the United Suites.' Two sym¬ 
posia arc planned: (I) toxicological problems caused by 
smoke and (.2) pollution problems caused by snioke due to 
urban and forest fires. The Committee will continue its basic 
mission of advice, recommendation, and persuasion leading 
to the identification and solution of real fire problems 

SUPPORTED flY U S. Natl. Science Foundation 

5.0009, EMPLOYMENT OE AIR OPERATIONS IN THE. 
FIRE SERVICES . PROCEEDINGS OF A SYMPOSIUM. 
HELD AT ARGONNE NATIONAL I.AHORATOKY (AH- 
RREV) 

UNKNOWN, Natl. Acad, of Sciences Wu.ifiinvion. I istric of 


Fou-sl fire ail .ill.isks. Helicopter lire Iightn.,-. in thi in.umi. 
Airciaft and facilities < Helicopter .. 1 ‘" ,lk, ' l,n >' 

Manufacturers spi-cificalioiis and am i.ilt perlmuniiu L . 
Helicoptei High! tcsinctiou and In*' won r .ipi iationi V mi. 
municalioiis a.c essential, "puation and x.dcO pn-l.l. ms,. 
Strategy and ladies in an allack (InbTi.ning ail .dl.uk "ill- 
liie lighlinp sl.alcgy. I nc lighting x heinte.ils I Jrv.-i -.dK-.l 
helicopter seiviics. Ciuieid tcc!nii.|ii«"< employed In V YM 
helicopters in clash lire opcialions. Em- intelligent c. « .»■ nm,i 
summary ami development). Uelieupfer display ,o.d lb>l,'. 
deninnstiatiiii) by iii.umlacdim is 
Pub. |07|; 147,,.. NILS No. AD 7.U 078 PC * Min Ml 'n 
SUPPORMD BY Nall Ac.uhntv ul Si n-iii <-. W.i--liingi.'ii 

5.DIIKI, ASIUI>Y<tl- I< IRES I SEKVUT 

NK'AIIONS - VOIPME I SUMMARY MAIN MUU\ 
Rj-( ()M MEN DAT It )NS AND FINDINGS 

UNKNOWN, US Dept of Agin nlliu e, Di\ "I Adi.. 

Mgnit., WcisIuhhIoh, l>nln> I of ( 'olumlmi .’O.’M) 

Absliacl: I lie objectives ol the Forest Seixn «• Me, •'(.mil. ■. 

lions study xveie to. (If Evaluate the managcm. m «t d,.- 
radio system needed to satisfy Hie > omnimiit ation n M>"i. 
menls ol piesent and Inline loiesi S.-ixi.e piopi.no-., i.'l 
Provide inelboilologies an.l ie 1 oiiiim-inl.dioiis loi .d.i.iin./ 
iei|liiiemi*nls, lliumeing pioieduies .nnI otp.uii/.ilimi.d -ii'i> 
tine lot electronics and toiiimtiiin atnms mariagerm til t.dim 

into acciuinl allein.dixc uoiiimbo .. no 

(3) piovidv solution', to sum.- iiilu.il huge Ine * onmnon. i 
lion piuhlcnis 

Pub. Nov. 72: 4i,p., NITS No PH T.'S IH.V, l'< '-4 'or Ml 

1,1.-15 

SfiPPt)R1 ED BY US. Dept ol Agianiline 

5,(11)11, DI-VEI Ol'Ml Nl (II MW \NI t IMI'Rt i \ I I > I I ill 
CONTROL METHODS It >U StrlU HI TIN I OKI MS 
/ME J( HI ANSI N. C.S. Dept ot Agi n idlm e. SI I I I' 
pcrimenl Station. Mm on, (/'<<>».,bn U.’tr,' «SI .'ln.'r 
Objective. Evaluate new ot impiovcd In eh, •him,: to Inn pi- • 
tools, equipment, and iTirnm ,ih loi ..ontlu-i ti Ioicm-. 

Apptoach: Seek out and petlexT new •ippio.ii lies i,> Inc «««i»n■ ‘ 
by anuty/ing existing. lire , oiifiol fi x fi»uqux"> f, 
findings hotii national piojcct-. (eqmpim id de\,-h'|oin ni bn 
xletectum, upet at toils lescuix U, lit e light ing. uuTln •. E. |m 
danger laling, anil ibi-innal let.ml.mis) loi n . on.In 
southern conditions. Evaluate Rtefiglmug. dicmu.il. n* line, 
phases, developing a measurement im-llmd loi latmg loom, 
bilious; detotmimug appli, atum ones, and delonmoue !.■ 
gistits fin liimilling eliemn ids filenldv ,nl|iixanls and .obli 
lives to improve the elleetixcin ss ul onieut retard.mt-. I x V 
uate fire contml e<|iiipjiicnl 

Progress: Tin; elfevlive use of U gungv shotgun xyxotxC' 
developed lor the Southern loiest Inc I aln n ,d.; s i" 
remotely igixile fuel (mm -j mini has Even dx-nnm- It at* >t " > 
two forested areas Ailillery impail areas at I mt Sii-.-.ul. 
Georgia were ptesetilu'xl fiuuivxl by filing, lusvs Horn unfit «i\ 
helieopteis in a spot-grid pattern Tin* idenin ,d lini, 
tcehnique ban also been used m (emoix- alias of ifi<- l xxi 
glndes National P.uk in Florida from a !»\ised lielii o|-rei 
Delluviluud Heuvct viircinfi ouilUtexl with inteiual fi fc " y-dEii 
tanks can build dleclive Iodine xxfieii dioppmg ,innm.iu,im 
phosphate fire retardant solutions 
SUPPORTED BY D S Dept, of Agriculture I S 
<vtrr 7 . t t .- rwi.A- r At ak \ 


AVl'I.I I V 


A K. 


wild hind fires swept into Oakland; tlic Nowhnll, C'hat.sworth, 
Simi. Malibu and Cajon Pass areas of Los Angeles County, 
and the Alpine, LaCrcsla. Jamul and Harbison area of Sail 
Diego County The NOl.-SUI fire Research Group in¬ 
vestigated four of these fires to determine factors that ena¬ 
bled wild land fires to enter urban areas, why some houses 
survived while those around it horned and the role of self- 
help. These fires followed the pattern expected during hot, 
dry weather at the end of summer when strong winds drive 
flames out of control 

Pub. Nov. 71: 82p-. NTIS No. AD-736 605: PC $.1.00 MF 
$0.95. 

SUPPORTED BY U.S. Dept, of Defense - Navy 

5.0013, STUDIES OF IMAGES OF SHORT-LIVED 
EVENTS USING l-RTS DATA - AI.ASKA 

It'.d DLl/TSCHMAN, Smithsonian Institution, Camhrulge, Mas- 
nichtisctts 02138 

Abstract: The aiithoi has identified the following significant 
results. It has been possible to identify old fires in the 
Alaskan tundra and to monitor the development of active 
fires. The area burned cun be quickly determined by a 
number of methods. '1 he F.R1S-) satellite provides a con¬ 
venient way to monitor fire damage in remote areas. 

Pub. Dec 72: 3p., NTIS No. F73-KKI25: PC $3.(10 MF $0.05. 

SUPPORTED HY L'.S. Natl Aero. & Space Adm 

5.0014, HR Y. CONTROL PLANNING AND FIRE PREVEN¬ 
TION IN HIE NORTHEA.STUkN UNITED STATES 

I'J. JOHNSON, Michigan State University, ll.S.D./V N. Ceu. 
For Ex. Sta , hist Lansing, Michigan 4KK23 (NC2I01) 

Objective: Develop and apply weather and fire danger informa¬ 
tion needed for fire control planning, describe and charac¬ 
terize forest fuels, and develop and test methods for reducing 
the incidence of man- caused fires. 

Approach: After empirically identifying the meteorological and 
climatic elements dun contribute to large fire occurrence, a 
file atlas will he made for the northeastern and noith central 
States that will he useful for developing icgioiuil and in- 
leistiitc mobilization plans. Selective forest fuel information 
will be collected from vjnious locations in the 21-State area 
and merged with data already on hand to develop regionwide 
fuel information Concunently, methods for rapidly sampling 
fuels will lie devised Fuel data will be interpreted ia terms of 
its effect on fire behavior anti incorporated into theoretical 
fire behavior models which will be validated by making pilot 
burn tests. Fire causes will be related to fire weather, fuel 
hazards, public activity, and other factors in an effort to 
Identify where the fire prevention research effort should be 
concentrated. Cost analyses of various fire prevention 
techniques "ill be made, with the initial approach concerned 
witli rtuTroad-causcd fires. Based on the success of developing 
prevention techniques for railroad fires, other aspects of fire 
prevention will be investigated. 

Progress: Fuel treatment guides for Northeastern National 
Forests were developed fiom currently available fire behavior 
models combined with empirical fuel data. The guides in¬ 
clude computer generated graphical displays of expected 
rates of spread and fire line intensities for various levels of 
slash loading it ml fuel depths in Eastern forests Projections 
of slush production under various stocking levels ami basal 
areas by species are displayed in tabular form A climatology 
of precipitation duration has been assembled for use with the 
National Fire Danger Rating System. The climatology gives 
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cm National Forests isolated various combinations of 
and specific causes, and the activity and class of 
responsible for man-caused fires. 

SL’PPORIED BY U.S. Dept ol Agriculture • F.S. 

5.0015, FOREST FIRES IN MISSOURI 

D.A. llAlNFS, U S. Dept of Agriculture. North Cen 
Lxpt. Sta., Si. Paul, Minnesota 55101 

Abstract: I he report describes factors that contribute t 
fires on two of the state of Missouri's protection distr 
the Clark National Forest. It includes an analysis 
cause, annual distribution, weather, and activity hy 
week; and also discusses multiple-fire days 

Pub. May 7.3: 22p . NTIS No PR-223 513/3: PC 52 
S I 45 

SUPPORT ED BY U.S Dept, of Agriculture 

5.0016, FIRE WHAT HER & BEHAVIOR OF THE | 
SIOUX FIRE • MINNESOTA 

RAY- SANDO, U.S. Dept of Agriculture. North Cen. 
Expt. Sta . Si. Paul, Minnesota 55101 

Abstract: In mid-May 1971. a northern Minnesota fire 
almost 15.000 acres oT forest land. Abnormally dry- 
caused mild drought during a time of year when vci 
was still in the cured stage. Ignition began during mil 
most severe fire-weather days experienced in the hi- 
the Superior National Forest The spread of the f 
enhanced by extensive cutover areas and grass marshi 
fires were a significant problem: their ignition and 
were greatly assisted by the dead fuels remaining fr 
spruce budworm outhreuk of the early 1960’s. Intcnsi 
fires occurred in areas where the forest stands were 
Among the many complicating weather factors wet 
shifts and high velocities associated with rapid fronta 
merits through the area. 

Pub. Apr. 72: I2p.. NTIS No. PB-223 411/0: PC $2. 
$1.45. 

SUPPORTED BY U.S. Dept of Agriculture 

5.(1017, RESEARCH AND DEVELOPMENT OF 
PREVENTION TECHNOLOGY {FIRE PREVEN ITO! 

Ml.. DOOLITTLE, Mississippi St. University, U.S.f 
Forest Expt. Sta-. State College , Mississippi 39762 (SO 

Objective: Develop a system for forecasting long-range 
in man-caused fire occurrence and produce guideline? 
cetidinry fire problem analysis and prevention progran 
lion. 

Approach: Systematically analyze the association betw< 
occurrence and physical, social, economic, demograpl 
political variables in a search for reliable and valid in< 
of fire occurrence variation Intensive study of a wid 
of localized incendiary fire problems will produce mos 
information upon which fire problem analysis guidclii 
be based. Experimental and current prevention measu 
he installed and evaluated following most of the studic 
study of Ineendiatists, fire problems, and preventio 
sures will augment the major effort. 

Progress: A study of man-caused fire risk in six Soulheri 
ties was designed to systematically analyze the stntcti 
titudinal, and cognitive dimensions of risk. Upon the 
the results of the study, it was concluded that much 
variation in accidental fire occurrence can be explai 
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population density, Totality, and soeio- economic status. At¬ 
titudes and knowledge about forest fire use and effects were 
more closely associated with incendiary fire occurrence than 
with accidental occurrence. The results of this study added 
significantly to an understanding of the natute of man-caused 
risk and arc being used as a basis for research planning. An 
objective prediction of fire occurrence is a prerequisite for 
prevention program evaluation In a recent evaluation of a 
personal contact program, the technique of using multiple 
regression as a predicting method in analyzing fire occur¬ 
rence over time showed promise. A regression using two 
parameters reflecting weather variation (Spread Index anil 
Class Fire Day), over a five year period of 40 monthly obser¬ 
vations, yielded a highly significant equation, accounting for 
65T of the variation in monthly fire occurrence. 

SUPPORTED BY 1) S Dept of Agriculture • F S 

5.0018, PHYSICAL. CHEMICAL. AND PHYSIOLOGICAL 
PROPERTIES OF FUELS REI-AIED TO FIRE 
PHENOMENA 

ft F.. ANDERSON. U S Dept of Agriculture. Intcrmtn. For. N 
Rg Exp. Sta , Missnirlo. SUmiaiui 50801 (IN 12104) 

Objective: Determine and describe quantitatively those proper¬ 
ties of forest and range fuels which affect ignition, spread 
and intensity of fire 

Approach: Investigate the physical and chemical properties of 
individual fuel particles that influence the ways they ignite 
and burn. Study the factors which determine (he rates at 
which fuels exchange moisluie with the atmosphere and the 
influence of heating on fuels and lime-temperature curves for 
both spontaneous and pilot ignition of various fuels. Con¬ 
tribution toward the development of an ignition index for the 
National Fire Danger Rating System is an objective of the ig¬ 
nition research. 

Progress: Research efforts have generated fuel inventory 
procedures, knowledge of fire history and fuel characteristics, 
data on growth cycles, seasonal change and daily variation, 
information on ignition properties of fine forest fuels, am! 
consolidation of fuel data for appraisal, management, fire 
planning, fire-danger rating, and aerial attack research. I he 
Region I Stage I resource inventory now incorporates fuel 
inventory methods and procedures. Computer programs for 
utilization of the data have been prepared; output is or will 
be used for two National Forests, R-l Wilderness Study, INF- 
Wyoming Study. Data of crown weights is being gathered to 
improve residue weight estimates Ecological land unit 
descriptions have been developed for the basis to the ap¬ 
proved fire management plan in the R-l wilderness study. 
Spontaneous and pilot ignition characteristics of pine nee¬ 
dles, rotten wood, and chcatgrass arc being documented ami 
provide input to crowning and spot fire hazard considera¬ 
tions. Fuel appraisal elements have been identified and 
methods of relating to field personnel explored. The retai- 
dant retention efficiency by fuel si/e has been studied and 
results interpreted for use in the aerial attack research pro¬ 
gram. This research is providing essential data for the 
development of fire spread and intensity models, fitc-dangor 
rating, development of u fuels appraisal system, inputs to 
aerial attack research, and land management resource inven¬ 
tor requirements. 


Objective: 'lo determine the basic chaiactctislics of lift 
lightning storms and methods mu) systems l*»r 'licit 
tion and modification. 

Approach: (A) Studying the physical processes involve 
formation, movement, and hcliavini ol lightning >'"i 
Describing the piopeitics ol lightning discharges. ni< 
the eharaeleiistics ol chaige ventvis ami the on 
strikes. (C) Studying physical pnuessos lobilcil 
development of ttumdcistonus (l>) Studying 'he 
techniques, and results of weathci nmilificat inli prove 1 
Prngiess: A mathematical cumulus cloud Model was dc 
utilizing various aspei Is ol existing cloud models A I 
of the steady-stale model indicates good aguco'enl I 
n simulated cloud and measurements ohl.mud ol tan 
cumulus clouds Additional wink is leqiuted to pr« 
model that cun he used to study Rocky Mountain I 
storms. A coopetalive lightning mudilic.itioii study I 
the Ihneau of I and Management mid the t)Sl>A loi 
vice was initialed in I'l'M l he study is designed t>> « 
the effect ol HI M cloud seeding on the »nndili« . 
Alaskan lightning Moons A study plan and .lithium 
mentation ate presently being pivpmed loi the -.til 
have established tltal lightning disvh.ngcs with long 
durations ure the cause ol most latest hie ip.tudons . 
the probability of ignition is piopiUlion.il lo Hie cm 
current duration. Results limn Ihundcistoim seeding 
meats dining l l bi. l '-P7 show Hut. Im this pilot cvpi 
cloud seeding reduced both the hequeiicy ol on line 
the dm.Uioll of loiig-coulimiiug discliutgcs I lie-.c 
strongly imply that, if the elicit-. ol seeding on » unei 
lions can he re-piudueed on an opeialion.d I'.r-is. tin- 
seeding can he expected to substantially ivdlK e the pi 
ty of fnicsl fuel ignition by lightning trom Im-.iIi >1 slm 
ditiona! evaluation of the elleets ol seeding on li 
niider field eondilinns are letpijied hetoie n -Astern- - 
can be made of pnlcntial opeialioiul piogiains. 
SUITOR I ED HY US Dept ol Aginullme I .S. 

5.(1020, fONIROI AND l LSI Ml HUE PAKIK HI 
IN WILDERNESS, PARK. AND Ollll-R HI ( HI A I 
ARIAS 

(' /MHDV, US Dept of AgticnHiitc, liiHtitiln lot 
Exp. Sta., Miuunlu, Miinhinti ‘'UNO | ( IN I ll Id ) 
Objective Incorporate lese.in h Iiiulid|*> into Hie most « 
means ol solving the tile inniml problems ol wil, 
park, and rccK-.itinnnl mca managemenl D.-onmm 
use lire in resource management .mb the Inc n 
material characteristics most suitable tor lire vouli.il 
Approach: Develop a problem analysis of wilderness, p, 
rccicaliimal area managemenl in iclercmc to tin- 
needs. Determining use ol lire lot liu/aid ledui linn an 
land management purposes. Screen lire nl.ird.iiil vli 
for suitability in fire eoiilrol. Olliei research will focus 
danger rating and its interpretation by user agencies 
Progress: A series ol airdrop tests conducted Inst year . 
year provided data mi Irajeclory and ground pattern 
on several airtanker tank confirmations and degrees 
surization ((‘-130 MALES), retardant ihcohig.ie prt 
aircraft altitude amt speed, and crosswind. Some i 
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Hill help in comparing effects of other chemicals and addi- 
lives 

SUPPORTED BY U S. Dept of Agriculture - P S. 

5.0021, A MODEL OP THE FORESTS OP GLACIER NA¬ 
TIONAL PARK, MONTANA 

/?.//. WHITTAKER, Cornell University. School of Biological 
Sciences. Ithaca, Nc>v York 14850 

0 i. Whittaker and his graduate student. Stephen U. Kessell, will 
investigate the forests of Glacier National Park. Montana, 
with a view toward the development of gradient models for 
three different approaches to the study of the distribution 
and structure of the forests: I) a direct habitat-gradient anal¬ 
ysis along elevation and topographic parameters, 2 ) an in¬ 
direct gradient analysis of low-elevation Inkc influences and 
high-elevation wincl-snow-exposure influences, and . 1 ) a time 
gradient analysis of succession after fire. The component tree 
species will he viewed as distributed along the axes of the 
habitat hyperspuee. An important aspect of the proposal is its 
potential for testing hyperspuee and niche models in vegeta¬ 
tive systems. In addition the results of field work and infrared 
photography will provide vegetation maps. The results of the 
successions! study should permit pcuieiums that will he use¬ 
ful for controlled fire management in Glacier National Park. 

SUPPORTED BY U S Natl. Science Foundation 

5.0022, HhTliCT Ol- PRESCRIBED BURNING ON WATER 
YIELD AND OUAI.ITY EROM BRUSH INFESTED LANDS 
• TEN AS 

II.A. WRIGHT, Texas Technological University, School of 
Agriculture, l.iihlwk, Te.un 79409 

The proposed research plan involves studying the effect of 
prescribed burning on watershed cover, soil movement, over¬ 
land flow, mid water duality over a period of three years on 
an Ashe Juniper site. Replicate micro- watersheds will he 
constructed on throe degrees of slopes in both (I) areas to 
be burned and 12 > in areas not to he burned 

The specific area of study is about 40 miles east of Abilene. 
Texas, on the Caldwell Ranch. 

The study will evaluate soil movement, overland flow, and 
water quality (determined by mechanical analysis and or¬ 
ganic unmet content! in relation to watershed cover, degree 
of slope, and intensity and duration of storms. Hence, flue 
study is designed to measure the magnitude of water yield, 
sedimentation, and water quality following a burn in relation 
tu various degrees of cover and slope. If burning is going to 
be prneticed. wlmt are the gains and losses, and what arc the 
sites where burning should not lie allowed, if any. for max¬ 
imum sustained yield and quality? 

SUPPORTED BY U S. Dept, of Interior • O.W.R.T. 

5.0023, NATURAL DISASTERS OPERATIONS 
PLANNING EOR SLOWLY DEVELOPING DISASTERS. 

volume: i 

4. SACHS, Inst, for Defense Analysis, Arlington. Wryhiia 22202 

Abstract: The paper describes a prototype natural disaster 
operations plan for slowly developing natural disasters such 

^ ..... n.- c. .* a uac 


SUPPORTED BY US Dept, of Defense • Army 

5.0024, MECHANISMS OF WILDLAND FIRE SUPPRES¬ 
SION 

R.C CORLETV, Univ. of Washington, School of Engineering, 
Scuttle, Waslwwtoit 98105 

The ultimate objective is rational understanding of wildland fire 
response to fire suppression measures for use in the develop¬ 
ment or proper equipment, attack strategies, and manage¬ 
ment techniques that will minimize costs. Specifically, the 
research will delineate controlling suppression mechanisms 
for a set ot fire situations and formulate meaningful field ex¬ 
periments. through analysis and laboratory experiments in 
cooperation with the U.S Forest Service 

One phase of the program is the development of an un¬ 
derstanding of the response of representative wildland fuel 
beds to the environment posed by the gas-phase fire, in con¬ 
junction with thermal and chemical disturbances due to sup¬ 
pressive action. A concurrent phase is the development of an 
understanding of ihc response of the gas-phase combustion 
processes when changes arc imposed through modification of 
condensed-phase, ambient conditions, or through direct 
modification of the flame itself from suppressive actions. 

Following an analytical integration of the two components, ex¬ 
periments will he conducted to validate and improve the 
models for the description of fires subjected to suppressive 
actions The first suppressant will be water, followed by dry 
powders Field experiments that can establish the validity of 
the formulated model will be specified. 

SUPPORTED BY U S Natl Science Foundation 

DISASTER MITIGATION 

5.0025, F}RE PREVENTION - CALIFORNIA 

IT'S. EOLKMAN, U.S Dept, of Agriculture, Pae. Sw For. & 
Rg. Expt. Sta.. lierkeley, California 94701 

Objective: Define and quantify the parameters affecting risk, to 
measure the fire prevention knowledge and attitude of 
representative groups of forest users; and to develop mea¬ 
sures for evaluating fire prevention programs. 

Approach: Conducting a pilot study of fire prevention methods 
in a test community in Butte County, California; conducting 
a resurvey to determine changes in fire prevention knowledge 
and attitudes of county residents; and analyzing 'fire preven¬ 
tion' content of newspapers of the area. Evaluating preven¬ 
tion films developed for use as television ‘spots'; testing ef¬ 
fectiveness of special programmed conservation education 
materials in lower school grades; and studying fire prevention 
signing nnd other preventive materials and techniques Identi¬ 
fying mid characterizing high-risk forest users. Studying the 
organizational characteristics of forestry activities related to 
the effectiveness of fire prevention efforts. 

Progress: Evaluation of the experimental fire prevention pro¬ 
gram in Butte Co., California showed little change in levels 
of knowledge and attitudes among the resident population 
from 1964 to 1970. Fire records do show a drop in fire starts 
in the county during period of intensive prevention activity, 


m normal viewing. Youtli film was lounu to uc --- 
live lhan Smokey film in making people »n general mote eon 
cerned about fire law enforcement. A coordinated program 
for leaching fire prevention and conservation education to 
children (K-3) has been developed from the studies at Clno 
State and the Headstart Project. 

SUPPORTED BY U S Dept of Agriculture - F.S 


5.0026, URBAN CEOt.OCY PLAN FOR CALIFORNIA • 
THF NATURE. MAGNITUDE, & COSTS OF OEOl.OGIt 
HAZARDS & RECOMMENDATIONS FOR 1‘HLtR 
MITIGATION (ABflREV) 

J.T. ALFORF, State Div. of Mines ik Geology, Sacr/uncnio, 
California 95814 

Abstract: This report recommends loss-reduction measmes tor 
10 geologic problems winch collectively tlticaieu un esti¬ 
mated S55 billion loss m California’s urban areas front 1970 
to 2000- The problems are earthquake shaking, loss of 
mineral resources to urbanization, landsliding. flooding, ero¬ 
sion activity, expansive soils, fault displacement, volcanic 
hazards, tsunami hazards, and subsidence. The icporl 
describes the nature, distribution, and magnitude of each 
problem, as well as costs ami effectiveness of possible loss- 
reduction measures, and agencies responsible for those mea¬ 


sures. 

Pub. Jun 73. I lip.. NTIS No. PB-222 447/5: PC *7.75 Ml' 
1.45 

SUPPORTED BY U S Dept of Housing & Urban Develop¬ 


ment 


5.0027, NATIONAL FIRE DANGER RA'I ING 
J H'. LANCASTER, Colorado State University, IJ.S.I) A Rocky 
Mtn. For. Sta , Fori Collins, Coloaulo 80521 (RM2I06) 
Objective Develop a fire-danger rating system suitable for use 
by all wild-land fire control agencies 
Approach: The system will include as a minimum a dispatching 
index, a presuppression index and a seasonal severity index. 
All indexes and guides will he developed from existing infor¬ 
mation or information provided concurrently by other fire 
research work units. 'I he dispatching index will he u suitable 
combination of a rate-of-spread and a rale-of-combustioti in¬ 
dex. The presuppression index will be a combination of the 
dispatching index and potential numbers of fires. Prcsuppres- 
sion indexes can be accumulated to provide a seasonal 
severity index. Guidelines for defining areas sullicietilly 
homogeneous for fire danger ruling will also be provided. 
Progress: N'FDR system implementation proceeded on a large- 
scale in 1972. The U.S Forest Service adopted it, and most 
USFS Regions have completed installation. Ollier users in 
1973 are the National Park Service. Bureau of Indian Affairs 
and, nt least 15 States. The Bureau of band Management 
plans adoption in 1974. Joint implementation efforts are 
given high priority, and cooperative efforts have resulted in 
new methods of smoothing the transition. Means of obtaining 
full advantage of new N'FDR capabilities are being explored 
with users Computer software work resulted in program AF¬ 
FIRMS. which will undergo 197.3 field trials. It yields real¬ 
time observed and forecast NFDR numbers, sets 
preparedness levels, and archives data. Any subscriber in the 
United States may access this program after it is released for 
use in the Fall of 1973. Contracts will complete the principal 
work remaining on the fuel moisture analog, and the manual 
weighing scheme will undergo field trials in 1973. Electronic 
analog measurement ini-es 'o : i,m« m'n .» ' 'nlr>n r , c . „ 


timivs sis do siiow|ML-k luel moislme studies, L»|>i'i.iu..n.u 
Ni'DR applications; and optimization of idling stal.-m net¬ 
works through fille Climate analyses. 

SlJPPOUIED BY U.S Dept of Agiicolluic • I S 

5.002ft, AIRBORNE INFRARED l'MKESI HUE W ' >*’■ 
NON SYSTEM 

R A. WILSON, U S Dept, of Agtiiiillure. Northern I orent I ire 
bah., Mmoiihr. itfoimmu 59801 

Abstract: The repoil outlines 'he basic u-ipiiu-nu-iiK lot .m air 
home infrared loresl tire detection system unit diseusMs Hit 
capability of the system U. detect hot lire tnigcis in iMbn.il 
lores! backgrounds. 

Pub. May 71: I | Ip.. NTIS No AD-720 9Sfi IV Ml 

$0.95. 

SUPPORTED BY U.S Dept, ot Agvicullme 

5.0029, RADAR METEOROLOGY z\S A MODI-KN JODI 
FOR FORI-.S 1 EIRE PROI ECHON 

O.W Klil’IAil’R, U S. Dept, of Commeuc, Null. Wvwttu-i Set 
vice. Atlantic ( it »■. New .Icim'V 

Abstract: I lie National Weather Service radius now wnKlr -wer 
many of Hie country's bursts I'lrlmcs from these radars »,u, 
be rcmolcd to lire Conln'1 Olltces and Nidiiiti.il WValhn 
Service Forest Meteorologists. D.itu liotn the i.nlms have i 
great deni of potential value to lire control "Hurts Siune ■«|i 
plications include <l) helping to deteimlue mens of h'fh -r 
low buildup index. (2) loading ureas to he scan, lied bn 
possible lightning caused fines, ( l) delineating v,ind-d»»tlv -V 
proiichinfi going files and (4) showing paths n! slmoeis ilia 
may reduce fines or assist mop up 

Pub. 1971: lip, NILS Nn. COM 71 Ullhl) I. IV * » t'll Ml 
$11.95. 

SUPPORUT) BY US. Dept ot (’onituetec NOA A 

5.00.H), INI: DETECTION OF (INI ERS ME I MM 
111 J, SI ION Ml SMAII. DIMENSIONS MY llll MI IDM|> 
FOR IU I'HOIOGRAPIIY 

\'.l. UlNLNKt), U.S Ail Eoiee, Foreign 1 celniobigv 
Ihylnn, Ohio -I5-I33 

Abstract: I be need lor seeking n new, lellnble nn lliod whuh 
makes it possible to delect cenleis ot toiiibusttnn in limn 
Fires in etuly singes of llieir ileveloptneiit is well Kmiun s«, li 
a metltod cun become the method ol inliared phologi.qdu 
linm aiicrall I he (impose of Hie report is to evaluate Hu* 
possibilities of using infrared scanning equipment lor llie dc 
tectum id’centers of combustion of small dimensions 

Pub. May 7.3: I7p., N11S No AD 7r.7 2b5: IV Unn Ml 
$0.95. 

SUPPORTED BY U.S. Dept, of Defense Air Force 

5.00.31, OPERATING IVAN FOR FIRE! WI-AlHEK s|-M 
VICE IN SOIJ111 CAROI.INA 

J D. KANl/t’l 1 , U.S De(U. of (’oimiicicc. Nidi Wealhet Scr 
vice, Coltunblti, South ('itwlnui 

Abstract: The publication contains the upending plan I'm Inc 
weather .service in South (‘nrolinn. II describe* the servuc 
mul methods of obtaining it. 11 explains details on Inns fine 
weather observations are made .mil reported nnd prmidci 
photic numbers of fire weather offices nnd residence ph. me 
numbers of fire weather forecasters. Details on lire wcailici 
warnings nnd advisory weather infottmillon/brietings dmu'k 


5.0032, CORRF.LA I ION OF SATELLITE AND GROUND 
DATA IN AIR POLLUTION STUDIES {ABI3RF.V) 
r;.f CQl’l'.l.AND, Old Dominion University, Graduate School. 
Norfolk, F/rgiHiu 23508 

Abstract: The author has identified the following significant 
results Analysis of U-2 imagery of CARL-1 S site indicates 
smoke plumes can he easily detected. First look at selected 
{•RTS-1 color composites demonstrates plumes from forest 
fires can be detected. 

Pub. Sep 72: I2[>., NTIS No. E72-10160: PC $3.00 MF $0.05. 
SUPPORTED BY U S. Natl. Aero. & Space Adm 

HAZARD REDUCTION 

5.0033, FIRE ENVIRONMENTAL TEST CHAMBER • ITS 
DESIGN AND DEVELOPMENT 
Cl. AUYIL, U S. Dept of Agriculture, Pae. Sw. For. & Rg. 

Fipt- Sta., Berkeley, California 94701 
Abstract: The Fire Fnviroimiemal Test Chamber at the Forest 
Eire Laboratory. Riverside, California, can duplicate under 
controlled condition.-, the key factors that affect the flamma¬ 
bility of wildland fuels Within certain limits, it can produce 
airflow, solar radiation, temperatures, and relative humidity, 
first developed in l%2, the test chamber has since then un¬ 
dergone several mollifications to meet requirements over and 
above the original capabilities. The characteristics of the test 
chamber ami nature of the changes are explained. Recom¬ 
mendations on design and development arc offered. 

Pub. 1973: |l)p., NTtS No. Pll-225 402/1: PC $3.00 MFSI.45. 
SUPPORTED BY U.S. Dept, of Agriculture 

5.0034, FIRES CA(JSEI) BY EQUIPMENT USED DURING 
CRITICAL FIRE WEATHER IN CALIFORNIA, 1962 • 
1971 

CC. BERNARD!, U.S Dept of Agriculture. Pac. Sw. For. & 
Rg. Expl. Sta., llerkcley, Calif hum 94701 
Abstract: Use of certain types of equipment during fire season 
is a major cause of forest fires in California. To determine 
what these types arc and the characteristics of people using 
them, the fire investigation reports for one unit of the 
California Division of l’oreslry were nnnlyzod for critical fire 
weather periods over a 10-ycar span. Roadway vehicles -au¬ 
tomobiles and tracks- were responsible for most of the equip¬ 
ment-use fires. But few such fires, when starting in critical 
fire weather, reached major proportion. Most of the major 
roadway vehicle fires started during non-critical periods. 
Recommendations for improving the Fire Investigation Re¬ 
ports and for new regulatory measures arc offered 
Pub. 1974: gp„ NTIS No. PB-231 080/3: PC $4.00 MF $1.45. 
SUPPORTED BY U.S. Dept, of Agriculture 

5.0035, ALLOCATION MODEL FOR FIREFIGHTING 
RESOURCES 

F.W. 8 RATTEN, U.S. Dept, of Agriculture, Pac. Sw. For. & 
Rg. lixpl. Sta., Berkeley, California 94701 
Abstract: A study is underway to develop computer techniques 
for planning suppression efforts in large wildfires. A mathe¬ 
matical model for allocation of firefighting resources in a 
going fire has been developed. Explicit definitions are given 
for strategic and tactical planning functions- How the model 
might be used Is illustrated by a fictitious but realistic 


SUPPORTED BY U.S Dept, of Agriculture 

5.0036, CHARACTERISTICS OF PEOPLE WHO START 
FIRES .SOME PRELIMINARY FINDINGS - CALIFOR¬ 
NIA 

J R. CHRISTIANSEN, U.S Dept of Agriculture, Pac. Sw. For. 
& Rg. Expt. Sta , Berkeley, California 94701 

Abstract: Recreationists or city dwellers are usually most often 
thought of as being responsible for starting forest fires. But a 
limited study showed that fire starters were mote apt to be 
people who lived near and worked on the national forests. 
They were relatively young and undereducated, and had 
good reputations in their communities. Employers held 
responsible for forest fires started by their employees most 
often had multiple fire violations, but good reputations in 
their communities. These and other characteristics of fire- 
starters were identified by analyzing 165 fire trespass reports 
from the Forest Services's California and Intermoumain re¬ 
gions. 

Pub. 1971: 7p., NTIS No. PU-107 8g3: MF $0.95. 

SUPPORTED RY IJ.S. Dept, of Agriculture 

5.0037, REDUCING FIRF HAZARD IN PONDEROSA 
PINE THINNING SLASH BY MECHANICAL CRUSHING - 
OREGON 

J D. DULL, U S Dept, of Agriculture, Pac. Sw For. & Rg. 
Expt Sta . Berkeley, California 94701 

Abstract: Precommercial thinning in ponderosa pine stands in 
(he Western United States is a growing practice. Thinning 
slash can, however, be a serious fire hazard in dry areas 
Crushing and compacting this slash may be one way of 
reducing the hazard. Three types of mechanictil crushers 
were tested on the Deschutes National Forest, Oregon. 
Results indicate that at least one of these methods of 
mechanical crushing is effective for lessening the fire hazard 
in thinning slush, and can be done -at reasonable costs. 

Pub. 1969: I4p., NTIS No PB-193 696: MF $0.65. 

SUPPORTED BY U.S Dept, of Agriculture 

5.0038, FOREST FIRE HISTORY - A COMPUTER 
METHOD OF DATA ANALYSIS 

R.M MEEK, U.S. Dept of Agriculture, Pac. Sw. For. & Rg. 
Expt. Sta., Berkeley, California 94701 

Abstract: A series of computer programs is available to extract 
informntion from the Individual Fire Reports UJ.S. Forest 
Service Form 5100-29). The programs use a statistical 
technique to fit a continuous distribution to a set of sampled 
data. The goodness-of-fit program is applicable to data other 
than the fire history. Data summaries illustrate analysis of fire 
occurrence, detection and initial attack time, and space and 
time relationships of multiple fires. 

Pub. 1972: 9p , NTIS No. PB-225 397/9: PC S3.00 MF $1.45. 

SUPPORTED BY U.S. Dept of Agriculture 

5.0039, PROBABILITY FIRE WEATHER FORECASTS 
SHOW PROMISE IN 3-YEAR TRIAL 

P.C. SCOWCROFT. U.S. Dept, of Agriculture, Pac. Sw. For. & 
Rg. Expt. Sta., Berkeley, California 94701 

Abstract: Probability fire weather forecasts were compared with 
categorical and climatological forecasts in a trial in southern 
California during the 1965-1967 fire seasons. Equations were 
developed to express the reliability of forecasts and degree of 
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sonic decision criteria for planning. 

PuH i970.7 P .NTISNo.PB-207 794:MfSQ-95. 

SUPPORTED BV US. Dept of Agriculture 


S 0040, FORES I FIRF METFOROLOGY IN 1 MR ACM-1C 
COASTAL REGION 

MJ SCUROF.OER. IJ S. Dept, of Agricullure. Pac S W For. 
& Rg F.xp. Sla . Riverside. California 92507 (PSW2KIKJ 

Objective. Define anil descr.be loposeale und mesosciile 
uenther patterns In the Pacific coastal region winch affect 
the ignition and spread of wildfire. determine how these pat¬ 
terns vary and how they are affected by larger scale patterns, 
heating, topography, and forest characteristics. 

Approach Study problems caused by continental air masses, 
murmc air masses, and their interactions. Conduct an analysts 
of existing weather data to determine mesoscalc patterns of 
marine air or continental air invasions. Conduct field studies 
to measure toposcale patterns in three dimensions. Develop 
theoretical mathematical oi physical models of the meso-aml 
toposcale weather patterns using analyses of field data its 
guides 


Progress: I hrec kinds of mCMisystems--tuo squall mesosy.steins. 
an instability line, and ,i strong marine pusii--wcic observed 
in Oregon on the same day Fach system produced sudden 
changes in temperature and gale-forcc winds, yet none was 
identified on routine synoptic analyses. The impact of these 
mesosyslcms emphasizes the need for greater attention Ur 
mesoscale systems for identification and warning of impor¬ 
tant summer weather events. A detailed study resulted in 
several important findings: photochemical oxidant that 
formed in the marine layer is vented tip the slopes and over 
the crest of the San Bernardino Mountains during the tiny, 
layers of high oxidant concentrations were detected above 
the inversion base, suggesting that some pollution is vented 
up the slopes and subsequently ailvcetcd back above the in¬ 
version base, and the diurnal changes in the temperature in¬ 
version also contribute to the high concentration found 
within the inversion. These processes result in multi-layers of 
pollution. The study suggests that oxidant air pollution is 
transported up to K0 mi. to forested mountains, where severe 
damage to conifer species lias been documented. Measure¬ 
ments of oxidant air pollution, temperatures, and wind speeds 
were made in the Central Valley. Sierra Nevada foothills, and 
a high mountain valley. Evidence was recorded of the trans¬ 
port of photochemical smog from the Central Valley to 
Mineral King. RRDAT, a Fortran IV program has been writ¬ 
ten to compute the daily components and indexes of the Na¬ 
tional Fire Danger Rating System. 

SUPPORTED RY U S Dept, of Agriculture - l-.S 

5.0041, FOREST FIRF STATISTICAL PROBLEMS 

F.N. DAVID, Univ of California, School of Agriculture, River¬ 
side, California 92502 


The objective is to solve sonic statistical problems that have 
arisen in connection with the development of a basic simula¬ 
tion model for forest fire control by the Forest Fire Labora¬ 
tory of the Pacific Southwest Forest and Range Experiment 
Station of the Forest Service. In cooperation with the Forest 
Service, which will make its data available, the following 
statistical studies will be investigated in order to improve the 
simulation model: I) distribution of fire starts related to 
probable cause and terrain, 2) production rales of fire line 
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S0042 1)1 VM.OPMINI OE IMPROVED IM 

FOR USING PRI-SCRIMED HRI IN SOMHERN 
R IV (OOn.K, U S Depl of Agin idmre. S V »'*•» 
nient Station. Mmon, (ict»\;ia M .’O.’ tSE.Utll 1 
Objective Develop imptovctl methods ot iNttg Inc 
fuel areas ami to accomplish silvicidtiH.il ol»ji t t 
mine stand, fuel, ,md wenlbei conditions umln 
piop.iuto filing tevluiii|iu’s "ill p'o.lmc a ln«* »d ■' 
intensity and behavior. to be Metl to alternative 
fuel reduction. 

Approach Developing impioved iiotiiiinniiutfn lm 
ing both the preset ihed liie nml its envnonnienl 
pernture relationships, hc.il ytchl, and llaitte di, 
; ,ie of ptimaty intetest. Coutmumg studio-, 
techniques. Studying the use ol ptevribed lu< 
ha/uitl reduction. Evaluating olltct ptoimxitip 
hazard reiitielioii or pi eventual ol tiro horn ba/nid 
Pmgress: About iwo-lhutls ol the uiinu.d loiesl and 
burning in ihe South is done m Lum-uv. Eel' 
Mureh Miiximuni pat lii tdato lot els m un.il . 
recorded in April and Mny with a sccomlaiv peak 
not coinciding with maximum pn-si tiln d Inc .n 
ticulalc counts averaged out at about '5 mn i. 
cubic tuetei tluouglioul the yeai When huh' 
lakes place before uetual ignition ol living m p< 
lieidiite pioduelioit may oxeeril 100 pomitl , > |>ei 
burned; when ptehoaiing is extensive pilot to tp 
lieuhtle pioductum may be less than Hi pounds 
fuel burned. Hydtoeaibon and einbon inonovi.l.' » 
Ihe .same geimul tieml I In- tuaum i in whit It 
inottcr is pul into the an is a lumiion «>l the - 
type of fuel consumed, its moislme content. Uti¬ 
lised. ami the tale of tile spie.ul Ihe inanmi m 
dispel set! is a lunclion of aintosplu-i ie stabibtv 
velocity. J’leseiihcd tires tnay actually enhance ■ 
meitl by reihteing the munbet. si/v, ami intensity 
mul tlieii resulting atninsplieitc uintarmn.ilh'ii 
SUPPORTED BY US Dept ol Agriculture I S 


5.0043, THE: INFI (UNCI OF WE A II IE R AND 
ON FOREST EIRE OCTUKREN( ! AND HI-11 
THE: EAST AND SOI 11II 

lit. WILLIAMS, U.S. Dept, of Agticidtnn-. SI In 
men! Station, Maum, (.Vnr.cm .112112 tSE.’HUl 

Objective. Identify, measure, ami cnuclalv moivoto 
allies and establish Itow the interjietioiis of these i 
feel fire polential and behavior. 

Approach: Studying humidity as related to fuel m 
identifying .situations lending to air mass iusb 
sidenee, ami convection phenomena Studying t 
interaction of the continental and maritime <n 
Continuing analyses of lire, weather, and lire dan 
measurements on going fires, and ease studies 
hihiting extreme behavior to provide hd'ornmiion 
trol nmnugers in interpreting danger ratings du 
periods Defining elements involved in lln* depie 
moisture of forest fuels caused by loitu-lcrru drouj 


major disaster types 
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Progress: Se;i breeze fronts occur in coastal Georgia on about 
one- third of the days during late winter and curly spring A 
simple method, which uses morning wind speeds and the ex¬ 
pected afternoon maximum temperature, permits crews to 
determine whether or not a sea bree?e front will influence a 
fire. Maximum fire danger in coastal Georgia occurs at 1300 
EST in summer and 1500 EST in winter. Lightning-strike 
fires in southeastern Georgia are more likely on thun¬ 
derstorm days with high values of buildup and spread index 
than on other thunderstorm days. Smoke from the Florida 
Everglades fires of 1971 restricted visibilities and limited air¬ 
craft takeoffs and landings at Palm Beach International Air¬ 
port during 17 days in April, hut amounts of particulates did 
not exceed the national standard for air quality. 

SUPPORTED tlY ll.S. Dept, of Agriculture - F.S 

5.0044, DEVELOPMENT OF EMISSION FACTORS FOR 
ESTIMATING ATMOSPHERIC EMISSIONS 

C■ YAMATl'., I i T Research Institute, ChicuRii, Illinois 60616 

Abstract: This report contains emission factots {weight of pol¬ 
lutant per acre hurned) for estimating atmospheric emissions 
from forest fires {especially wildfires) for each of the ten 
US Forest Service regions in the U.S. The pollutants con¬ 
sidered are: totnl particulates, hydrocarbons, carbon monox¬ 
ide. nitrogen oxides, and sulfur oxides Data on acreage con¬ 
sumed by wildfires arc used with the factors to estimate mass 
emissions for each region. 'I he effects of such variahles as 
terrain, density of vegetation coverage, type of vegetation, 
wind speed, and humidity are also discussed, finally, 
proposed approaches to mathematically correlate these varia¬ 
bles (via empirical and theoretical models) with both emis¬ 
sion factors ami mass emissions are presented. 

Pub. Oct. 73: I47p , N I IS No. Pfl-230 HH9/K: PC $4.75 MF 
$1.45. 

SUPPORTED BY U.S. Dept, of Interior - O.W.R T. 

5.0045, EIRE WHIRLWIND FORMATION OVER FLAT 
TERRAIN 

DA. IIAINUS, U.S. Dept, of Agriculture, North Ceil Forest 
Expt Stn., St. htnl, Minnesota 55IOI 

Abstract: Case studies indicate that optimum conditions lor 
development of fUiiiemiiu, fire whirlwinds include: (l) A 
fire or sufficient acreage and intensity lo create the heal 
source. Methods of burning arc also important (2) A su- 
pcrndinhntic lapse rate through the lower 300 to 400 feet 
with n lapse near the dry adiabatic for favorable lapse rale. 
(3) Little or no wind. (4) Clear skies, although fire whirl¬ 
winds have occurred under overcast conditions and even at 
night, clear skies are optimum. Even though fuels will often 
burn well, less than 10 percent of fire-season days fulfill 
these conditions m the Upper Midwest 

Pub. Dec. 71: 17p., NT’IS No. PB-223 399/7: PC $2.75 MF 
$1.45. 

SUPPORTED BY U.S. Dept of Agriculture 

5.0046, FIRE SURVEILLANCE SYSTEMS FOR THE DF- 
TFCITON AND MAPPING OF FIRES 

S.N. IlfRSCH, U.S. Dept, of Agriculture. Intcrmtn. Eor. At Kg. 
Exp. Slit.. Missoula, Montana 59K01 (INT2I05) 

Objective: Develop equipment, methods, and systems for fire 
detection and mapping 

. . rX .. _ IT- 1. - L . 


sociated with small fires. Determine the usefulness of air¬ 
borne infrared line scunners for the detection of incipient 
spot fires. Analyze the fire detection systems in use in the 
National Forests. Study the techniques for employing infrared 
line scanners on large fire mapping problems 

Progress: Performance specifications for infrared scanners are 
now available. Methods to transmit infrared imagery from 
plane to ground are being studied, radiofax components were 
successful enough in the first trials to encourage us to in¬ 
vestigate further A slide tape on use and performance of a 
small inexpensive aerial Tire .spotter* was prepared. Heat par¬ 
ticulate and gaseous emissions from small fires burning in 
rotten wood provided data lo complement a theoretical and 
state-of-the-art study to measure such emissions for fire de¬ 
tection purposes. 

SUPPORTED BY U.S Dept of Agriculture • F.S. 

5.0047, FIRE ON A FOREST SOIL 

l) W. COU\, Univ. of Washington, School of Forestry, Seattle, 
Ifm/imgmn 9KI05 (WN7.000I2) 

Objective: Study the effect of burning as a process, evaluating 
both the changing character of the elemental capital and the 
dynamic nature of elemental movement. 

Approach: Evaluate the changes that have developed in the 
basic organic and mineralogic.il composition of the soil dur¬ 
ing and following burning. Determine the pathways and rales 
of elemental movement in the soil following burning utilizing 
a tension lysimeler system. 

Progress: A system utilizing tension lysimeicrs has been 
developed to measure changes in ion transport in the soil of 
a Tores! stand subjected to slash burning. I he results of this 
study show that I. Slash burning causes transfer of large 
quantities of nutrient elements both to the soil and to the at¬ 
mosphere. 2. This increase in elemental transfer is related to 
the fuel load. 3. Elemental loss from the rooting zone is in¬ 
creased up to 450% by burning. 4. Leaching of the ash layer 
is the major source of mobile elements, heating of the soil 
has only a temporary effect on elemental mobility 5 Trans¬ 
port of elements through die soil is related to the solubility of 
Ibe ash constituents. These results have led lo the publication 
of a paper. In addition, this work has led to the development 
of an expanded program of fire research in cooperative 
agreement with the U. S. Forest Service. 

-SUPPORTED BY U.S Dept of Agriculture - C.S.R.S. 

6. FLOODS 

INDIVIDUAL ASSISTANCE 

6.0001, DISASTER INVESTIGATIONS 

C.C. CULVER, U.S. Dept of Commerce, Natl Bureau of Stan¬ 
dards, Washington, District of Columbia 20234 

Reasons for starting or progress last year: Post disaster in¬ 
vestigations conducted Inst year include: {I) Flood damage 
following Hurricane Agnes, (2) Managua Earthquake in¬ 
vestigation, (3) Collapse of Skyline lowers high-rise apart¬ 
ment building, and {4) Tornado damage in Fairfax County, 
April 1973. 

The Hurricane Agnes investigation led to an NBS project for 

I \<t Hi ft! rln nnl / f Wft c to ' nil Irlton Hoi'A rtnmctn *n 


Nicaraguan government in cv.iiuoh.ib —-v. r . 

huildings in Managua A report of this work will be published 
in the Bulletin of the Seismological Society of America. In 
addition, CBT is working through the Department of Com¬ 
merce in assisting with the development of building standards 
for the reconstruction activities in Managua. 


As a result of the initial Skyline Touer investigation NRS 
worked on a project for the Occupational Safety and Health 
Administration to determine whether any OSHA standards 
had been violated during the construction of the building and 
if standards violation contributed to the collapse A final re¬ 
port on this project was submitted to OSHA on June 11. 
1973 In addition, an Interagency Agreement between NBS 
and the Department of Labor related to continuing NBS 
technical assistance relative to OSHA activities was formal¬ 


ized. 

The investigation of tornado damage provided direct input to u 
project being conducted by CBI for the Defense Civil 
Preparedness Agency regarding the natural hazards evalua¬ 
tion of existing buildings. Typical failure modes produced by 
tornadoes were identified and significant building parameters 
to he evaluated in surveying the hazard potential of existing 
huildings were developed. 

Approach: Investigations will lie conducted following the occur¬ 
rence of significant natural disasters including earthquakes, 
hurricanes and tornadoes Surveys of other disasters, such as 
building collapses, fires, etc. will also be conducted as part of 
this program. (Text Abridged) 

SUPPORT!:I) BY U S Dept, of Commerce • N ILS. 


6.0002, THE FEDERAL RESPONSE TO TROPICAL 
STORM AGNES. A REPORT TO THF. SENATE COMMI T¬ 
TEE ON PUBLIC WORKS, SUBCOMMITTEE ON DIS¬ 
ASTER RELIEF 

UNKNOWN, U S. Exec. Office of the Pres.. Off. of Emergency 
Preparedness, Washington, District of Columbia 20006 
This report covers the activities of the Office of Emergency 
Preparedness and other Federal agencies in the seven States 
that were declared major disaster areas as a result of Hur¬ 
ricane Agnes and the ensuing tropical storm- By bringing 
together in one report the activities of several agencies, the 
report highlights the coordination that was achieved among 
local. State. Federal, and voluntary agencies in restoring 
community services and aiding individuals to recover from 
the effects of this disaster. 

Pub. May 73: 62p . fed. Disaster Assist Admin., Dept of 
HUD, Wash., D C 
Abstract provided by FDA A. 

SUPPORTED BY US. Dept, of Housing & Urban Develop¬ 
ment 


6.0003, SILVER VALLEY FLOOD SOCIAL 

PSYCHOLOGICAL EFFECTS 

CD. HARVt.Y, Boise State College, School of Arts, liolsc, 
Idaho 63707 

This study would compare reactions of female subjects to a 
flood in the Silver Valley. Shoshone County, Idaho, with 
reactions of females to a previous mine disaster in the same 
community. The flood occurred in January, 1974, forcing 
evacuation of over 600 families and causing millions of dol¬ 
lars of damage to property. The mine disaster occurred in 
May, 1972, trapping 93 miners for a week and killing 91 or 
them. Data were collected in November, 1972, by the prin¬ 
cipal investigator of this proposal regarding women affected 


disaster would be drawn. 

Specific objectives include the following: { I ) to compare 
evacuees to non-evacuees in social response to the Rood. <2> 
to analyze emergent norms In Ibe Hood as cimttastcd to die 
mine disaster. (3) lo evaluate effectiveness of aid in both dis 
aster situations, (4) to lest theoretical models of family 
stress, and (.5) lo evaluate psychological effects of iriuun.i as 
mediated by locus of contiol 

Methods would include interviews with Kill evacuees and Hal 
noncvaeuecs Part of the schedule would replicate Hie nunc 
disaster study, including Mich items as anomin and negative 
feelings scales, source and eonlenl of initial disaster news, ac¬ 
tivity dining disastci. and assignment of blame. Pint of the 
schedule would include infoiination on evacuation pattern 
found in other Roods; peisonality infoiination on locus of 
control anil trauma would also be gatheied 

Analysis of the data will Ideas on a comparison of the evacuees 
to noncvaeuecs in terms of social dciiniliuns of the Hood and 
personality influences on tinuinu. as well as a coinp.nison i>! 
social processes in the two division. 

SUPPORTED BY US. Dept of Midi l ; d A Wei. • 
A.DM.II. A 

6.0004, FACTORS AMICIING UN .OCA I ION IN 
RESPONSE IO RESERVOIR DEVl l.OPMEN I 

R J. lIURIKiE, Univ of Kentucky, Water Resources liixtimlr, 
Lc\iitgttm, Kiuimky 40306 

Abstract; The focus of the paper is on the qncslioa of lam 
rural people imticipale forced moves .is a result of Hood con¬ 
trol projects and bow they change tin’ll life in acccpiing 
separation from familiar surioundingx. A model ot tinted 
migration js presented which sees the variables of Midst- 
ccoootme status, knowledge of useivoit ptojecls, vested in¬ 
terests and the degiee of identification with place ot •iflcetcd 
persons as poulticing dilfercnlial appiclicnsion over moving 
Differential apprehension is then seen as pioducing ilillcreni 
attitudes toward the project which will inlluence the type »'f 
altitudes toward the project which will iulUicncc the type «*f 
migration plans, lo lest diis model id forced ndgi.ilion, d.im 
were obtained by means of personal interview with 261 
adults located in two areas ubnul to be Hooded by inuhlpnr- 
posc leservoirs Goodman mul Kruskal's gamma was used .o 
die measure of association lor llic ordinal data. 

Pub 1970: *1 Ip., NILS No. J'll-196 659. PC $3.00 Ml- $0 9V 
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6.0005, FLOOD INSURANCE. SlUDY 

C. HARRIENTOS. U S. Dept, of Commerce. National Weather 
Service, .S'lfver .Spring, Mmy/ain/ 2091U 

Technical objeeliee: Determine the extent of inland flooding in 
response to a storm surge on the open coast. Results will 
enable the Federal Insurance Administration of I KID to vet 
insurance rales for coastal properties. 

Approach: Beginning with the Morin smge envelope on the 
open coast computed by the ‘SPLASH’ program, past storms 
arc examined for relationships between such storm parame¬ 
ters as size, intensity, motion, etc., and the height of ini,mil 
inundation. Initially the study will be constrained to lloixl ef¬ 
fects inland from an uninterrupted coastline. 

Progress: A muthcnuittcu! surge inundation model for an un¬ 
broken coast has been developed and applied lo the Char¬ 
leston, S.C., nreu and the west const of Florida to hsxcs* 
flood potential. 


MAJOR DISASTER TYPES 


6 . 0010 , 


SUPPORTED BY U S Depl of Housing & Urban Develop¬ 
ment 

6.0006, FLOOD INSURANCE STUDY 

P. FEtT, U.S. Depl. of Commerce. Techniques Development 
Lab.. Silver Spring . Maryland 20910 (R3427200) 

Technical ohjectivc: Determine the extent of inland flooding in 
response to a storm surge on the open coast Results will 
cnahle the Federal Insurance Administration of HUD to set 
insurance rates for coastal properties. 

Approach: Beginning with the storm surge envelope on the 
open coast computed hy ihe SPLASH program, past storms 
are examined for relationships between such storm parame¬ 
ters ns size, intensity, motion, etc., and the height of inland 
inundation. Initially the study will be constrained to flood ef¬ 
fects inland from an uninterrupted coastline 

Progress: After sufficient data was collected, work began on 
development of a mathematical model to handle inundation 
from storm surge at an unbroken coastline. 

SUPPORTED BY U.S. Dept, of Commerce - N.O.A.A 

6.0007, CASE STUDY OP ECONOMIC ASPECTS OF Till: 
FEDERAL FLOOD INSURANCE PROGRAM 

I..R. CHEATHAM, Mississippi St University, Graduate School, 
Stale College, Mississippi 39762 

The ohjcctive of the study is to determine the impact of flood 
insurance on flood plain use and development, by means of a 
case study. Businessmen and realtors in the case study area 
will be surveyed for the purpose of acquiring information 
relative to the impact of availability of flood insurance on 
capital expenditure decisions and on properly values. Flood 
plain use in the area will he evaluated in terms of economic 
impact on a municipality and in terms of the Federal Flood 
Insurance Program purposes. 

SUPPORTED BY U.S. Dept, of Interior • O.W.R.T. 

6.0008. MENIAL HEALTH SERVICES TO RESIDENTS 
OF' FLOOD DISASTER AREAS IN CENTRAL REGION. 
COMMONWEALTH OF PENNSYLVANIA 

UNKNOWN, State Dept, of Pub. Welfare, Camp Hill, Pennsyl¬ 
vania 1701 I (HSM-42-73-27) 

The Contractor shall provide mental health services to the re¬ 
sidents of flood disaster areas in Central Region. Common¬ 
wealth of Pennsylvania. Specifically, the Contractor shall: 1. 
Provide direct services to alleviate identified mental health 
disabilities and to prevent the development of overt menial 
health problems, hi addition, other human resource agencies 
in the affected areas will he identified so that information 
and referral can be facilitated when indicated. 2. Develop a 
program design so that a cadre of human service workers can 
be deployed to provide the maximum contact with those 
groups in the affected communities identified as being at high 
risk for mental disabilities. Such groups shall include the el¬ 
derly, children, displaced persons and families (including 
those in mobile home comps), the unemployed, die physi¬ 
cally disabled, and those previously identified as emotionally 
disturbed. The emphasis is to be on a community-based, 
highly mobile, cadre to have the capability to go where the 
problems are. 3. Explore all aspects of potential mental 
health problems so that disabilities can be averted, including 
suicide prevention, depression, adolescent run aways, drug 


SUPPORTED BY US Dept, of Hlth Ed & Wei. - 
H.S.M.H.A 

6.0009, MENTAL HEALTH SERVICES TO RESIDENTS 
OF FLOOD DISASTER AREAS IN LUZERNE-WYOMING 
COUNTIES OF' THE COMMONWEALTH OF PENNSYL¬ 
VANIA 

UNKNOWN, Hazleton Nanltcoke M.H. & MR.. Ncinticoke, 
Pennsylvania 186.34 (NO I-MU-4-0008) 

Independently, and not ns an agent of the Government, the 
Contractor shall furnish all necessary labor, materials and 
facilities to provide mental health services to the residents of 
flood disaster arcus in l.uzcrnc-Wyoming Counties, Common¬ 
wealth of Pennsylvania. Specifically, the Contractor shall: L 
Provide direct services to alleviate identified mental health 
disabilities and to prevent the development of overt mental 
health problems. In addition, consultation with other human 
resource agencies will be continued so that information and 
referral cun be facilitated when indicated 2 Continue the 
existing program design developed under Contract No HSM- 
42-73-28. so that a cadre of human service workers will he 
deployed to provide the maximum contact with those groups 
identified as being at high risk for mental disabilities. Such 
groups shall include, but not be limited to. the elderly, chil¬ 
dren, displaced persons and families (including (hose in n»o- 
hile home camps), the unemployed, the physically disabled, 
alcoholics, and those previously identified as emotionally 
disturbed. The emphasis shall continue to be on a communi¬ 
ty-based, highly mobile, cadre to have the capability to go 
where the problems are. 3. Explore nil aspects of potential 
mental health problems so that disabilities can be averted, in¬ 
cluding suicide prevention, depression, adolescent run¬ 
aways, drug abuse, etc. Special programs could he instituted 
with local support where indicated. 4. Provide primary 
prevention services by raising the piofile of the community 
mental health centers and making the community members 
more aware of existing mental health programs and facilities. 
5. Provide appropriate liiinmn related services to individuals 
and families in crisis. 

SUPPORTED BY U.S. Dept of Hlth Ed & Wei. • 
H.S.M.H.A 

6.0010, TRAINING AND EVALUATION OF MENTAL 
HEALTH SERVICES IO RESIDENTS OF FLOOD DIS¬ 
ASTER AREAS IN COMMONWEALTH OF PENNSYL¬ 
VANIA 

UNKNOWN, Eastern Perm. Psych. Institute, Philadelphia, 
Pennsylvania 19129 (HSM-42-73-29) 

The Contractor shall plan, develop and implement a mental 
health training program for human services aides to deliver 
services to the recent flood victims of the Commonwealth of 
Pennsylvania and to provide for an evaluation of the training 
and services relevant to the delivery of mental health ser¬ 
vices: I Human Services Aides Training Program - The Con¬ 
tractor shall plan, develop and implement u mental health 
training program for human services aides to deliver services 
to the rueem flood victims of the Commonwealth of Pennsyl¬ 
vania. The Contractor shall: a. Search literature regarding 
crisis intervention for implications for training in the evalua¬ 
tion and meeting of flood and disaster victims’ needs, b. 
Determine the specific problems and needs of the affected 
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ing program, il. Establish the numbers anti characteristics 
desired of individuals to be trained with particular emphasis 
on utilization of indigenous, nonprofession.il people, e. 
Develop a suitable training program which will initially train 
as large a number of persons as possible in a relatively brief 
period of time (ic 5 to 6 days 1 so us to lie able to begin 
providing services shortly thereafter. 2 Evaluation of I rain¬ 
ing and Services • lire Contractor shall provide tor an 
evaluation of the training and services to determine the effec¬ 
tiveness of the training and services relevant to the delivery 
of mental health services. The evaluation of both training and 
services will pc concerned with three areas, namely structure, 
process and outcome. 

SUPPORTED BY L.S Dept, of Hltli. lid & Wei - 
II S M .H A 

6.0011, MENTAL HEALTH SERVICES TO RESIDENTS 
Ol* EJ.OOD DISASTER AREAS IN LUZERNE-WYOMING 
COUNTIES, COMMONWEALTH OF PENNSYLVANIA 

UNKNOWN, Luzerne Wyoming Co. Mil. Prog.. HV/Ar.t Hi arc, 
f’nwnUfiiiiii 18702 (HSM-42-71-2M) 

I'lie Contractor shall provide menial health services to the re¬ 
sidents of flood disaster ureas in lai/erne-Wyoniing Counties, 
Commonwealth of Pennsylvania. Specifically, the Contractor 
shall: I. Provide direct services to alleviate identified mental 
health disabilities anil to prevent die development of overt 
menial health problems In addition, other Imiruui resource 
agencies in the affected arcus will he identified so that infor¬ 
mation and referral can he facilitated when indicated. 2. 
Develop a program design so that a entire of Imiiian service 
workers cun be deployed to provide the maximum contact 
with those groups in the affected cmninunities identified as 
being at high risk for mental disabilities. Such groups shall in¬ 
clude the elderly, children, displaced persons anil families 
(including (hose in mobile home camps), die unemployed, 
the physically disabled, and those previously identified us 
emotionally disturbed, flic emphasis is to he on a communi¬ 
ty-based, highly mobile, cadre to have I he capability to go 
where the problems are. 3. Explore all aspects of potential 
inenml health problems so that disabilities cun be averted, in¬ 
cluding suicide prevention, depression, adolescent ruii-aways, 
drug abuse, etc. Special programs could |>v instituted with 
locui support where indicated 1. In performing the above, 
tlic Contractor shall utilize a cadre of 50 indigenous human 
service workers, al the para-professiomil level, to be 
recruited and trained to perform such outreach services ns 
will be determined specifically when the need is fully as¬ 
sessed. 

SUPPORTED BY U S Dept of lllth. Ed. A Wei • 
H.S M il A 

6.0012, PROCEEDINGS • COMMUNITY WORKSHOP ON 
FLOOD INSURANCE 

J.I.. ItACKf'.Tl, Virginia Polytechnic Institute, Water Resources 
Research C’lr., illucksburt;, i'irfihiio 2d06 | 

Abstract: Contents: The flood insurance program and die com¬ 
munity; Needs for fimil preparedness; Flic meaning of the 
flood insurance program to the state, the community, and the 
individual; I tic timid insurance’ program from ;m udminisirn- 
live arid financing standpoint; Information needs of the regu¬ 
lar program anil the emergency program; Corps of engineers 


major disa.si it* 1 YfM ' s 

Pub. Aug. 71: 175p.. Nits No. PtL2()l 73‘J: PC V* * m Ml 
$0.‘J5. 

SUPPORTED BY Virginia Polytechnic Inst. - muck'd’* 4 '* 

6.00 (.3, EVALl'A l ION <)E FLOOD INSURANCE- IN A 
DISAS'1 HR AREA 

U K. WAl.Kl.R, Virginia Polytechnic Institute. < it •*' , "- 1, ° 
School. /i/fliTr/uirg. Virginia 24061 

"Ihe first part of the study will he devoted to cumpilli’f* fl*'*nl 
damage data born die various sources. A cut lain ,ui»*' iml 
reconciliation will he necessary to insure cumi’l*'* 1 ' 1 " 
without duplication. 

A computer analysis will be developed to assess the i «♦••*** 
the payouts for various levels of eovciage. 

Aa effort will he made to assess the lute of reeuveiy. w lilt 
without insurance. The source of funds provided (In’ * • 
aiiy fin recovery will he identified. ‘I he impact on tin* t»«v -*h 
ty mid Hie state when all of the diiect costs of |h«»*li»'f% 
shifted from n general responsibility to m\ Insut.uuv » •'•»* cl 1 ' 
will he examined. 

Once a city or town i|uahfies for insurance by iidopliiiy? * *' 1 l -dn 
land use practices, it is still a private minkct opr i ** * <• ,n 
provide insurance coverage. Would u high pen ent .ifP" “* 
coverage on an involuntary basis be required to m-ike )" 
Mirmice practical is a question to he investigated m ili»‘ liK* 1 ' 
of this disaster. Although the risks are spread over -* M**rcb 
larger population than die study men, some indi* ,* * *•' * * 
bend might lx* evident as to whether private insor •»»»*. * on 

evei become n reality iir whelhei suhsiili/cd piemii**** • * •' 
more efficient melius of allocating the cost of lecmc* v 

SUPPORTED IIY U S. Dept of Interior <) Wtr Ron U* h 

6.(1014, DELIVERING VOCATIONAL REIIABII I I A I 1« 'N 
SERVICES IN A DISASTER AREA 

It'.//. Hllfl.PS, Stale l>iv. of Voe. Rehab , (Via;/cu.m, I) ) r» 

filniii 

Abstract: The principal objective of this project was l,> r»-^|*>»iid 
innneiliately to die sudden and drastic increase in il»< - »*«<'.I 

for vocational rehabilitation services precipitated bv .« in.*).a 
lliuid disaster. Hie focus was on delivering voculioiin I »«•!*■* 
hllltaliou services to eligible luuulienpped individual’* tit »t»>- 
disastei area In addition, the project was utilized l«> ►’•«*" in 
formation and experience needed to pinrt die role ol Hie '>*.*!*• 
vocational rehabilitation agency in disnstcr situations 

I’ll!). Jun 7.1: I4p., NTIS No. Plt-222 775/P: PC <, « tm Ml 
51.45. 

SUPPORT El) HY U S. Dept, of Illdi. I-,!. A Wei 

PUBLIC assistance: 

6.0015, ANALYSIS OF COAL REFUSE DAM I All HHI 

middle: fork buffalo creek, saundetls. svfm 

VIRGINIA • VOLUME: i 

(JNKNOWN, W.A. Wnlller iV Assoclales, f'nlti Alio, ( uti f< ■ f nt.t 
0430.1 

Abstract: On Eebnmry 26, l ( J72, a coni refuse dnm. mmr»| ,oid 
operated hy the lluffalo Mining Company, failed ne.ir S.nm 
ders, \V. V;i The resulting flooding of die Buffalo Cirek V.tl 
le had national ramifications. T he immediate construin' ■■ 


MAJOR DISASIF.R IYPHS 
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ginoers and the U.S. Geological Survey undertook limited 
field and laboratory testing. These original investigations con¬ 
tributed to an understanding of the Buffalo Creek Flood. The 
study presents a comprehensive view of the failure with es¬ 
sential duta integrated from many sources, and an analysis of 
the failure based on a thorough program of subsurface ex¬ 
ploration and sampling, field and laboratory testing, and en¬ 
gineering analyses. 

Pub. Feb. 73: 286p., NTtS No. PH-215 142/1 |>C $6 75 MF 
$0 95. 

SUPPORTED BY U S. Dcpl of Interior • bureau of Mines 

6.0016, A STATISTICAL SUMMARY OF THU CAUSE 
AND COST OF BRIDGE- FAII.URliS 

F.F. CHANG, Fed. City College, Graduate School, Washington, 
District of Columbia 201)01 

Abstract: The report presents a statistical summary of the cause 
and cost of bridge failures based only on a review of damage 
reports in the FHWA Emergency Relief Hies for major floods 
that have occurred during the last few years. As was an¬ 
ticipated, these reports yielded very limited reliable data, so 
the dollar projections must be viewed accordingly. The 
general trends, however, should serve as guideline for future 
research in related areas. Of 383 cases, 14.y percent re¬ 
ported damages to the superstructure, 24.5 percent to the 
pier, ami 71.8 percent to the abutment, in 43.2 percent of 
the cases, the damage extended to the approach roads. In 
341 cases where the causes of failure were cither stated in 
the original files or theorized by the reporter, only 6.9 per¬ 
cent of the failures were attributed to riverbed changes (ag¬ 
gradation and degradation). 29.6 percent were attributed to 
vigorous change in flow, 38.8 percent to flowpnth deficiency, 
20 percent to floating debris, and only 4.7 percent to struc¬ 
tural deficiency. 

Pub. Sep. 73: 47p„ NTIS No. PB-224 09l/<J: I>C $3.00 MF 
$1.45. 

SUPPORT!-/) BY No Formal Support Reported 

6.0017, UPPI-R MISSISSIPPI RIVFll COMPREHENSIVE 
BASIN STUDY - VOLUME V. APPENDIX I • FLOOD 
CONTROL 

UNKNOWN , Upper Miss. Rlv. Comp. Comm., Chicago, Illinois 
Abstract: I'hc analysis of floods, flood damage and criteria for 
flood plain development and flood control programs is given 
for the Basin, based on an evaluation of geographic, 
hydrologic and economic factors of flood plain use and 
development, corresponding average annual flood damages 
and projections of increased flood plain value, technological 
research, and information essential to an action program for 
flood control. Waterborne commerce is directly related io 
the investments of private industry in terminal and transport 
equipment nnd the improvement in the design and operation 
of the equipment, flic commercial navigation needs in the 
Bnsin were determined by an analysis of existing nnd future 
waterborne commerce on the Upper Mississippi River 
System Nine commodity groupings were used 
Pub. 1970: 369p., NTIS No. AD-730 113: MF $0.95. 
SUPPORTED BY U .S. Dept, of Defense • Army 

6.0018, URBAN GROWTH. RUNOFF, EXTERNALITIES, 
AND INCOME DISTRIBUTION EFFECTS IN RALSTON 
CRKEK WATERSHEDS 


Although urhan growth is generally guided by land use zon¬ 
ing with the intent of preventing negative externalities, urban 
growth may alter the frequency and magnitude of flooding 
and generate negative externalities. 

The specific objectives of this research are to: 1. Determine the 
impact of urbanization upon flooding frequency and mag¬ 
nitude and to determine watershed hydrological response as a 
function of urbanization parameters. 2. To delineate flood 
hazards attributable to urbanization nnd to predict increased 
flood hazards. 3. Questionnaire survey of residents and pro¬ 
perty owners along Ralston Creek will he taken. Estimation 
will he made of recent flood damages and changes in proper¬ 
ty values as a result of changes in flood hazard 4 To deter¬ 
mine the income distribution effects associated with the 
negative externality of urhan growth, increased runoff, flood 
damage, and changes in property values to residents. 5. To 
analyze the efficiency of the property market over time to 
determine the effect of increased flood hazard on property 
values. 

SUPPORTED BY U S. Dept of Interior - O. Wtr. Res Rcb 

6.0019, THE GENERATION OF FLOOD DAMAGE TIME 
SF.OUENCES 

J P. HREAOF.N , Untv. of Kentucky, Water Resources Institute, 
Lexington, Kentucky 40506 

Abstract: There is a need in water resources planning to 
develop a procedure for determining the time pattern in 
which flood damages occur as a function of the rise and fall 
of the flood hydrograph. The widely- used approach for esti¬ 
mation of flood damages does not take into account the fact 
that the frequency of the animal flood peak may not he the 
same as the frequency of the total annual flood control 
storage or for estimating the average annual damages for use 
in formulation of alternative flood control schemes. 

Pub. 1973: 159p„ NTIS No. PB 227 2 16/9: PC 55 00 ME 
$ I 45 

SUPPORTED BY US. Dept of Interior - O.W R T. 

6.0020, FLOOD OI- JULY 17. 1972 IN GALLUP. NEW 
MEXICO 

I..A. WAITE, U S Dcpl. of the Interior. Geological Survey, At- 
Imqtiertntc, New Mexico 87106 

Abstract: On July 17. 1972 severe flooding occurred in Gallup. 
N.M. An isolated storm approximately nine miles east of Gal¬ 
lup covering 2(1 of the 558 square miles drained by the Pucr- 
co River was responsible Floudwuicrs reached a peak gage 
height of 15.3 feet and peak discharge of 120(1 cubic feet per 
second at the crest-stage gage located on the Puerco IUvct in 
Gallup Floodwnlors damaged 120 residences, 48 businesses, 
and I I public buildings and facilities. Total damages were 
estimated at $1,293,000. Gallup was declared a disaster urea 
by Governor Bruce King on July 20, 1972 and by President 
Richard Nixon on August I, 1972. 

Pub. Oel. 73: 9.. NTIS No. PB-225 031/4: PC $3.00 MF $1.45. 

SUPPORTED BY U.S. Dept of Inferior - Geological Survey 

6.0021, METEOROLOGICAL AND HYDROLOGICAL 
ANALYSIS OF THE AUGUST 27-28. 1971, NEW JERSEY 
FLOOD 

H.S. GROPER, U S. Dept, of Commerce, Weather Bureau, 
Garden City, New York I 1530 

Afuartw-T • Thf> nani-f f(r*errihf»c hp ninU-nrnl^DVul n:>r Ariu tfin 
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ra.nWK in New Jersey indicates that occurrences of very 
heavy rains are frequently associated with tropical 
disturbances. Flood damages, fatalities, warnings issued and 
areas of record river stages are summarized. 

Pub. 1972. 15p . NTIS No. COW-73-10257: Reprint. 

SUPPORTED BY U S Dept, of Commerce • N.O.A A 

6.0022, THE METEOROLOGICAL AND HYDROLOGI¬ 
CAL ASPECrS OF THF. MAY 1968 NEW JERSEY 
FLOODS 

AKACffIC. U S Dept of Commerce. Weather Bureau, 
Garden City. Mur York | 1530 

Abstract: Contents: Meteorological conditions; hydrologic con¬ 
ditions; {Precipitation analysis, River stages; Mood damages, 
Warnings issued; Casualties) 

Pub. Jul 70: 42p.. NTIS No PB 194 222: HC $3 00 ME $0.65. 

SUPPORTED BY U S. Dept, of Commerce • N O.A.A. 

6.0023, FLOOD fREOUFNCY AND H1GH-H.OW STU¬ 

DIES 

UNKNOWN, U S Dept, of the Interior, Geological Survey, 
Raleigh, North Carolina 27607 

There is a need to improve existing flood-frequency reports by 
updating, using recently developed techniques. There is also 
a need to determine flood data and hydraulic properties ap¬ 
plicable to specific sites. Such studies are needed at sites of 
bridges, water-supply dams and water-treatment plants, 
waste-treatment plants, streets, and at other points where 
flood crests occur- 

(a) Update areal flood relationships as sufficient additional data 
and new techniques become available to significantly im¬ 
prove the accuracy of estimates of flood peaks, (h) Deter¬ 
mine the hydraulic properties of specified stream sites nr 
reaches, (c) Immediately following lurge floods, prepare re¬ 
ports describing the intensity and amount of rainfall, the 
resulting height, duration, extent and discharge of flooding, 
and damage. 

(a) Statistically analyze annual peak discharges to determine 
the relation between recurrence intervals and peaks, l/se 
multiple correlation, hydrographic analysis, and modelling 
techniques to develop areal relationships by which floods of 
specified recurrence intervals can be estimated from basin 
characteristics, lb) Use slope-conveyance and stcp-backwatcr 
studies to determine the hydraulic properties of sites or 
reaches, (c) Assemble available data and prepare short sum¬ 
mary reports on intense floods. In case of very rare and in¬ 
tense floods, collect additional data such as peak discharge at 
miscellaneous sites, bucket surveys of rainfall, flood profiles, 
or damage surveys. 

Areal and site flood magnitudes and frequencies were 
developed or updated using available reports and more- 
recent flood-peak data collected. Analyses and studies during 
the year were directed mostly toward meeting teqnests for 
flood data and study of hydraulic characteristics of highway 
bridge openings. Manuscript reports on floods in the state 
were prepared for insertion in the annual water- supply paper 
on floods. 

Project will be continued. Special reports will be prepared to 

OvffAfTIO H/iArle chru 1 L• > _ A ._- ... i< .» . . 


UNKNOWN. US- Dept of I Ion. A Uib Dev, (Y.iimi- Dev 
Disaster Hoc. Off.. .SV.uiUon. nni« 


Abstract: Subsequent to the Picsulculs Ueclainlum ol the 
Major Disaster Area .lum*. 1 ‘>72. tn the aflcnm.tli of I topical 
Storm Agnes, the Department ot Mousing ami Utb.m 
Development UIUD) eaimmkcd funds tor disaster rivmeiy 
j,i the State of Pennsylvania I lie ptojecl involves the pirn 
cipa) activities of properly acquisition, iclouitiun assistance, 
demolition, rehabilitation, teptimling, provision of new -Uecii 
and other public impu)vcfiiciils. ami picp.ualioii ot land for 
resale to private developers. Iiiviiniimental impacts mid ml- 
.. ..... o;....I 




Pub. Jun 73: H-V. NILS No ITS-PA-73-108 51) P( fd< 25 
SUPPORTED BY U.S. Dept of Housing A Uilmn Develop 


menl 


6.0025, model run s one - urban ke.ni wai pho 

JKCT, READING. PENNSY1 VANIA 

OJVKNcJtVN. U.S Dept .ofHon A Uib Dev . < onilii Dev 
Disaster Ree. Off., Scranton, /iiimvluiiiw 
Abstract Reading was one of many cities in the Noithe.ist le¬ 
gion that was flooded us a result ol Murik.ino Agnes in thv 
summer of 1972. One men that vvus Hooded Inis been 
designed us the .Schuylkill Uilmn Renewal Pm|eci I he 
Riverfront Urban Renewal Proicct. also Bonded, luid I'ei u in 
execution for scveiid ycaiv l lie aic.i east ul the Rlveifmnl 
Project was also Bonded It is pail o| the Reading Model t ■ 
lies area. Those portions of the Model Cities inc.i (but were 
flooded were drawn into a Rood disaslvi uilv.m iepccv.il pin 
jeel designated as Model Cities One It is discussed in die 
■Statement. 

Pub. Jim. 73: 36p., NILS No 1 IS PA 73 1 1 ) 8 J IV p<* $4 tin 
SUPPORTED UY US Oe|H. vd Housing A Uib.oi Develop 
menl 


6.0026. PCNN-SUSOUITIANNA URBAN RENEWAL PRO 
JKCT. HARRISBURG. IM NN.SYI VANIA. HUD IMG HI Cl 
NO. R-634C 

UNKNOWN, U.S Dept- of Hon. A Uih Dev.. C»»tnm Po 
Disaster Ree. Off , Scianton, f'ennwhtiniti 

Abstract: The stutcinent involves the nppioval and funding «■! 
an urban renewal program in llnirisbuig, Pennsylvania I he 
project will he administered by the Redevelopment Aotluoity 
of Harrisburg ami the activities tlnil will be carried mil .»ro 
cininieralcd. Ihcro arc no major items of an iidveisc uatntc 
thwl would preclude the approval of the plan .is iepiCHvnlv.l 
in the draft EIS. 

Puh Oct. 73; M8|v, NILS No. I IS-I'A-V !■ 163.U PC $9 Ml 
ME SI.45. 

SUPPORTED BY U.S. Dept, of Housing A Urban Develop 
menl 


6.0027, MILTON SOUTH, MILTON NORTH AND IUH 
HOT TOWNSHIP DISASTER, URBAN RENEWAL PRO 
JECIS, PENN.SYI VANIA 

UNKNOWN, U.S. Dept, of Mou. A Uib. Dev., Special 
Recovery Office, .Scranton, f’cnmylvanin 
Abstract: I he activities proposed in the Unco projects include 




major disaster types 
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jeel proposes primarily rehabilitation of existing structures in 
accordance with the requirements of the flood ordinance. 
The project in South Milton proposes the removal of disaster 
affected residential premises with a proposed reuse of 
minimum residential and an expanded industrial complex 
with additional parking areas and recreational activities All 
of the projects and reuses are considered as reasonable ac¬ 
commodations between the hazards of reconstruction in 
flood prone areas and complete abandonment of the flood 
stricken community. They provide the most essential im¬ 
provement on a cost benefit hasis The abandonment of the 
flooded nrcas and complete community relocation is not 
economically feasible and the cost would be prohibitive. En- 
sicunmctunl impacts and adverse environmental effects arc 
discussed. 

Pub. Oct. 73: 101 p.. NTIS No. FIS-PA-73-16851': PC $7 25 
Ml ; $ 1 45. 

SUPPORTED BY U.S. Dept of Housing & Urban Develop¬ 
ment 

6.0028, DOWNTOWN URBAN RENEWAL PROJECT. 

WILKES-BARRE:. PENNSYLVANIA 

UNKNOWN, U.S. Dept, of Hon. & Urb Dev, Special 
Recovery Office. .Scranton, Pennsylvania 

Abstract; The proposed downtown urban renewal project is in 
the prcsidcntinlly proelamincd major disaster area resulting 
from tropical stonu Agnes in June 1972 The project site of 
207.7.1 acres, is the commercial cc-uter or downtown area of 
Wilkcs-Baric. I bis area will he rebuilt by ( I) removing flood 
damaged and structurally substandard structures. (2) restor¬ 
ing and improving public facilities, (3) improve traffic circu¬ 
lation, (4) improving ami beautifying open space and parks. 
(5) providing better pedostrinn movement and amenities, (6) 
strengthening residential uses in die northeast corner of the 
project and (7) anchoring commercial development in the 
downtown area. Environmental effects are described 

Pub. Nov. 73. 92p, NTIS No ElS-PA-73-1751 -l. PC S6.75 
ME $1.45. 

SUPPORTED BY U.S. Dept, of Housing & Urban Develop¬ 
ment 

6.0029, KINGSTON DISASTER URBAN RENEWAL PRO¬ 
JECT. BOROUGH OE KINGSTON. LUZERNE COUNTY, 
PENNSYLVANIA. HUD PROJECT NO R-615C 
UNKNOWN. U.S. Dept, of Hou. & Urb Dev., Comm. Dev 
Disaster Rec. Off., Scranton, Pennsylvania 

Abstract: T he Kingston urban renewal project is a disaster area 
caused by hurricane Agnes in June 1972. Primary objectives 
of the project are to remove flood damaged and structurally 
substandard structures, restore public facilities and services 
such as street repair, and storm and sewage drainage, reha¬ 
bilitate flood damaged residential dwellings and commercial 
properties, and realign certain streets to discourage use of re¬ 
sidential streets as thoroughfares. The project will have a 
very positive long term impact on the environment. No im¬ 
portant adverse effects arc expected. 

Pub. Oct. 73: 113p.. NTIS No. EIS-PA-73-1632-E: PC $7.75 
ME $1.45. 


Abstract: During analysis of ERTS-I imagery for land use pat¬ 
terns u large impoundment of water was observed in a loca¬ 
tion that was normally farmland. Subsequent investigation 
revealed that the satellite had recorded the remaining flood- 
waters from a severe local rainstorm that had occurred four 
days prior to the overpass The inundated area was measured 
using the automatic planinieter associated with the signal 
analysis and dissemination equipment located at the Remote 
Sensing Institute The area measurement coupled with esti¬ 
mates of the land use and productivity of the region per¬ 
mitted an estimate of the crop damage loss for the inundated 
area. 

Pub. Mar. 73. I5p., NTIS No. N73-2I36I: PC $3.00 ME $0.95. 

SUPPORTED BY U.S. Natl. Aero. & Space Adm. 

6.0031, STUDIES IN CONNECTION WITH HYDROLOGIC 
AND RELATED PHYSICAL PROCESSES IN THE OLYM¬ 
PUS COVE AREA OF SALT LAKE COUNT Y 

J.P. RILEY, Utah Slate University, Utah Ctr for Wtr. Resour 
Res. Utgan, Utah H432I 

This project involves the application of an urban hydrology 
model to the Olympus Cove area of Salt Lake County to pro¬ 
vide predicted peak flow rates for storms of various recur¬ 
rence intervals and degrees of urbanization From the pre¬ 
dicted flow rates and urbanization data, flood damage is esti¬ 
mated. Alternatives for reducing flood damage are also sug¬ 
gested The information will be used by Salt Lake County 
planners to plan for the safe urbanization of the Olympus 
Cove area. 

SUPPORTED BY Salt Lake County Government • Utah 

6.0032, NATURAL DISASTERS OPERATIONS 
PLANNING FOR SLOWLY DEVELOPING DISASTERS. 
VOI.UME I 

A SACHS, Inst, for Defense Analysis, Arlington, Virginia 22202 

Abstract: The paper describes a prototype natural disaster 
operations plan for slowly developing natural disasters such 
as hurricanes, floods, or forest fires. An investigation was 
concerned with the emergency operations of local jurisdic¬ 
tions (municipalities or counties) and of the stale pertaining 
to natural disasters It considered the interactions among 
these jurisdictions from the initial organization ami training 
phase through mobilization of local forces and evacuation, to 
eventual return ami rehabilitation of the evacuees. 

Pub Jut. 72: K)5p., NTIS No. AD-749 032: PC $3.00 ME 
$0.95. 

SUPPORTED BY U.S. Dept, of Defense - Army 

DISASTER MITIGATION 

6.0033, SPKWRELL BLUFF LAKE, FLINT RIVER, GEOR- 
GIA 

UNKNOWN, U.S. Army. Engineer District. Mobile, Alabama 
36601 

Abstract: The project will initiate land acquisition and con¬ 
struction of a 211 foot high dam. 2.000 feet long for the pur¬ 
pose of impounding waters of the Hint River to provide flood 
control, hydroelectric power generation, recreation, and flow 


Montgomery. Alabama 

In Alabama, as elsewhere in general, there exists a conspicuous 
need for flood-frequency information for small water-sheds 
This information is required for reliable Mraul.c design of 
small drainage structures and for proper Hood plain utiliza¬ 
tion 'fhe urgency of the need precludes the establishment of 
a long-term data collection program: thus, a method lor 
deriving the flood-frequency information in a shorter time 
period is required 

The objective of this project is to develop a method for com¬ 
puting flood-frequency information tor small watersheds 
throughout Alabama. H will not be practical to gage more 
than a small percentage of the large number of potential 
sues, thus, the method must he applicable to both gaged and 
ungaged sites. 

The project will proceed through three phases, first, define the 
functional iclation between rainfall characteristics and peak 
How on the basis of concurrent records »l mintall and runoff 
at about 60 sites; second, using the rainfall-peak flow relation 
and long-term records of rainfall synthesize long-term flood- 
frequency curves for the gaged sites; third, extend the results 
areally to ungaged basins on a statewide or regional basis 
utilizing multiple-regression techniques 

Routine data collection was continued at 19 rainfall flood- 
hydrograph stations and at 20 crest-stage gages. A progress 
report was completed which included a method for estimat¬ 
ing flood characteristics of smalt watersheds in Alabama and 
a summary of work accomplished since 1967. 

Data collection will he continued at project stations and two 
new stations will be established. 

SUPPORT ED BY U S. Depr. of Interior • Geological Survey 

6.0035, lil.FMFNTS OF THE WATER RESOURCES 
SITUATION IN ALABAMA 

D.B. KNOU'Lt.S, Stale Geol. Survey, University, Alabama 
35486 

Abstract: The water-resources situation in Alabama has many 
facets ranging from water supply to waste disposal, from 
floods to droughts, and from navigation to recreation. Within 
this wide range of topics two common elements have been 
selected for consideration in this administrative repinl--all 
are intimately related to the hydrologic cycle, and all involve 
significant ateas wherein the knowledge and data ace in¬ 
adequate. Accordingly there is fust presented a discussion of 
the hydrologic cycle to provide a background of understand¬ 
ing This is followed by a discussion of the types of data anti 
studies (hat are required for a better understanding of the 
many problems that face those who seek finite answers in 
one or more of the facets of Alabama’s water- resources 
situation with recommendations for needed supplemental or 
additional studies. 

Pub. Aug. 70: 3 Ip , NTIS No. PB-214 m/(): Pc 53.75 ME 
$0 95. 

SUPPORTED BY No Formal Support Reported 

6.0036, WORTH OF HYDROLOGIC DATA FOR SHORT- 
TERM FORECASTS OF FLOODS 

M. SNIEOOVICH, Univ of Arizona, Graduate School. 7iu\ton. 
Arizona 85721 

Abstract A methodology is developed for the evaluation of the 
worth of the hydrologic data for short-term forecasts of 
floods. The effectiveness of the forecasts is measured in 


warning lime. forecast mm. .espouse ol the population. ,u„i 
hydron.ctric netwotk on the end pnul.rct of the sy-dem th,i 
is the social and economic .mim.vement ol the IIo.nl |'U;, 
An adequate evaluation, especially coucc.niug the potniti.il 
worth of the hyd.ologic (lain, icquices a multidisJpl.iuri 
study involving hyibologisls. economists, so. ioIohoU, 
psychologists and Hood plain .mtlunittc*. In the light •>( m-« 
tinuous impiovemcnl in the seicntlFn and ledmoN.gi. n 
involved in the luiccnstiiig system ll.c.c Is n need loi • ■ »"n 
tinuous iccvaliialion ol the Imecrisilrig system os .« potentol 
alternative in flood co.tliol projects especially ns a cou.pk 
mcolucy ulte.native in the classical ones Midi ns /.-iiing. .m.| 


ktriiclllti»V 
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6(1037 HYDROLOGIC ENGINEERING METHODS I Oil 
WATER U1 SOURCES HI VET Ol’MENJ VOIOMI I 
REQUIREMENTS AND OENERAI PK( K 'll HIRES 
I..K ItiAlW, U.S Army, Hydrologic Engineering l enln, 
Pavi.s, Califaiiua 05616 


Abstract: Die volume is the iiist ol a pt.q. ct.-.l l 7 volooie »<■ 
port entitled. Tlydmlogic Engineering Methods lor Water 
Rcsou.ccs Development' I he tepo.l is being jHepaM .I '•> 

1 he Hydrologic Engineeiing Ccnlei as p.nt ol the U N Ami) 
Corps of Engineers parliupathni tn the ltnviii-iih--"t 
Mythological Decade Volonle I dcsiilbc-. die geiiri.il naturr 
of water lesouices improvements and the geiu r.il pion din.. 
used in hydrologic engineering studies I In- types <•! w.itn 
resources improvements cvnvted in this sohitne UuTvulc I■ 
flood proleetion, ilooil contl.d by lesei'olts. water .apply In 
reservoirs. hydroelectric power dcvcIopim-nK rmiltlpii(|>>>‘>' 
reservoirs, and watci lesontees systems As a p.ui >•* dm 
volume, thtee geuc.nli/ed computer piogi.uu dc. riptmio 
covering dillerenl phases ol hydiologu engineering -*r.- m 
eluded. 


Hull. Oct. 71: 5K6p. NI IS No AI > 758 mil PC G.on Ml 
SIDJ5. 

SUPPORTED MY U.S Dept of Defense Army 


6.1K138, RESEIlVOm SYSIEMS AN/M YSlS IOK 11‘RUi 
CONTROI. 

U.S. hlCHERi, US. Army. Hydrologic Engineering r enter. 
Dam, California 95M6 

Hie rapid increase in complexity of water resources pl.iionny 
studies tlml has lak.cn place doting the past 2lt se-o*. h.v» 
resulted in a need lor more comprehensive project analysis 

The ultirmtte goal of thin research pto|ccl is to develop ,i 
inctlm.lology that utilizes lire cnpahllily of the contpuicr (a 
analyze complex systems of w.iter resource piolcctn in order 
to make adequate evaluations of ultcrimtive prop-els in thr 
degree of detail required to meet desired objectives lliis will 
require economic anil social analyses m addition to li)dro!->g 
ic uiiulyses of projects under u wirle t.tngv of opet.vlioo von 
ditions. 

Developmental work on u flootl control system simu l.iii.n 
inode) wil] be continued. The development of a cmnprclicn 
stve single reservoir simulation mode! will he undertaken It 
is ariticipatcil that the model, when completed, wilf he vn.i.i 
hie for analysis i»f reservoir operation for IhmIi flood control 
and the full range ol water conservation purposes. Work on a 


MAiOr* 
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^7. Cte <»Ur« for systematically cvijluaiing and screening alter- 
1 ‘ ,Ve s in kind early in the planning process will be initiated. 
Sl> °Uri7.D BY US Dept .of Defense • Army 

HFFHCTS OF URBAN DF.VFl.OPMKNT AND 

mi* rt5 H USE ON THL SANTA ANA RIVt-R. CALIFOR¬ 

NIA 


.V/ I^- tJS fiY, US Dept of the Interior. Geological Survey. 
Cnirttr,, cjrove. California 92643 

IJrbnti volopmcnt anil water use in the upper Santa Ana Val- 
|cy affected peak flows and total runoff to an undeter¬ 

mined degree. Long- term planning involves data derived 
from frequency analyses of streatnflow characteristics, 
lienee, evaluation of the effect of development and use is 
required to improve the analytical procedures. 

A daity collection and study program to estimate the effects of 
urban development and increasing water use on the surface 
flow regimen of the Santa Ana River at several key gaging 
stilt i(^n h ^ including Prado Dam, Riverside Narrows, and 'f 
Street new San Bernardino. Foi peak flows and total runoff, 
nu attempt would he made to reconstruct the historic records 
of Mrcnmflow under present conditions of development and 
uncle r conditions of development expected hy 19^0. as stipu¬ 
lated hy local planning agencies, including the flood control 
district, l.J.S Army Corps of Engineers, and several municipal 
water <J i.stricts and water agencies. 

Assembly of all available data related to urban development 
nud clmnging land and water use in project area. Storm 
hydrography analyses will be nvade to develop hydrogtaph 
diartic tc rislics for periods befote, during, and after urbani/a- 
lioit. Tbesc characlerislics will then be related to urban 
development factors and interpreted to meet project objec¬ 
tives. 

Calibration of several hydiograph models stalled. 

SUI'FORT I-D BY IJ.S. Dept, of Interior - Geological Survey 

6.0040, ANALYSIS OF COAL REFUSE DAM FAILURE 
MIOD1 .If FORK BUFFALO CREEK, SAUNDERS. WEST 
VtWOlNIA • VOLUME U. APPENDICES 
VNKtsti W.A Wahlcr & Associates. Palo Alto, California 


94.103 

Abstract: On February 26. 1972, a coal refuse dam, owned and 
operated by the Buffalo Mining Company, failed near Saun¬ 
ders, W . Va. The resulting flooding of the Buffalo Creek Val¬ 
ley bud national ramifications. The immediate consequences 
of t lie Hooding were the deaths of I IX persons and 7 re¬ 
ported missing, the loss of over 51)0 homes, and extensive 
flood tltiniagc to oilier property in Buffalo Creek Valley. 
Ilnsic <J«ta were gathered during the investigation of the Mid¬ 
dle l‘ork Valley dams and refuse Inink above .Saunders during 
field investigations of the site conducted from the end of 
M-ircrh through mid- September 1972. I he information con¬ 
sisted of fid 1 ’ mapping, subsurface exploration and sampling 
b r*lot* fls of auger drill holes. Field density tests. Held 
pcrriienbilily tests, aerial photography, vane shear tests, and 
cone penetration tests. Volume II. the appendices, covers 
these details 

Pub |'eb. 73; IMp.. NTLS No. PH-215 143/9: PC $6.00 MF 


Objective; Gain understanding of runoff and erosion proccsse 
of steep, unstable mountain chaparral watersheds and thei 
contribution to downstream floods and scdimenlatior 
Develop effective land management practices to combat e> 
cessive runoff and erosion, as emergency following Arcs an 
for long-term environmental stability. 

Approach. Lxcessive posl-flre erosion attacked hy studyin 
hydrophobic soils, their chemo-physica! nature and relation: 
and tests of measures to counteract them Long-term er 
vironmcnt.il stability sought by ecological approach, inclut 
ing study of site potentials Relationships between storms an 
floods studied hy investigation of processes, and dovelopmei 
of estimation techniques through analyses of cxislin 
watershed data 

Progress: Soil water repellency is a frequently encountered sit 
factor that can influence the success of various forestry prat 
tjeos. Severe water repellency is usually the result of fire, hi 
huimis and its related microorganisms may also produc 
repellency. Water repellency may induce excessive rnno 
and erosion in a burned area. Water repellency also nffeci 
relations between soil, water and plants. Adverse affects r 
water repellency can he eliminated hy mechanically disrnp 
ing the water-repellent burner. Under some conditions, trea 
ing the affected areas with welling agents may soon be fcas 
b|e. A survey of water-repellent conditions is desirable fi 
appraisal of a forest site for various cultural practices. . 
wetting agent was applied by sprinkler irrigation to a burnc 
watershed as an erosion control measure. The wetting agei 
decreased production of mustard (Braxsica spp.) and ii 
creased production of annual ryegrass (l.olium spp.). Who 
the wetting agent was applied, the soil surface was nun 
moist and more lavorable for seedling establishment wide 
favored grass over mustard. A laboratory experiment ii 
diealed that die wetting agent suppressed production an 
growth of mustard seedlings and had a less suppressive effo 
on ryegrass seedlings. The differential phytotoxicily w; 
presumably responsible for much of the difference betwee 
grass and mustard seedling establishment in the field. 

SUPPORTED BY U.S. Dept, of Agriculture - F S. 

6.0042, SAN GORGONIO PASS. CALIFORNIA GLNLRA 
PLAN TECHNICAL REPORT 

UNKNOWN , Council on Intergov. Relations. Sacrament 
California 95 X 14 

Abstract: A technical supplement to the San Cnugonio Pa 
General Plan is presented in relation to such problems as i 
adequate roadways, Rood threat, tear of brush fires, wii 
damage, and unsightly utilities. It includes elements for phy: 
cal features, solid and cultural aspects, environmental qtndil 
housing, economics, land use. public facilities and service 
circulation and transportation, and government fiscal co 
corns. 

Pub. Aug. 71: 197p.. NTIS No. PB-2H) 872: PC $12.1)0 k 
$0.95. 

SUPPORTHD BY Riverside County Govt - Cal. 

6.0043, FLOODS FROM .SMALL DRAINAGE AREAS 
CALIFORNIA 

A.O WAANANEN, Stale Dept, of Transportation. Sacronien, 
Californio 95814 (2R23221H 13) 
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runoff relation. 

Document provided to S-S.l-E by the H.R I S. 

SUPPORTED BY U S. Dept ofTtansportution • f.H-A. 

a noid SOUTH COASTAI. BASIN PRFC1PITAT ION 
FREQUENCY ■ A REGIONAL ANALYSIS OF DEPTH-DU¬ 
RATION FREQUENCY OP SHORT-DURA HON 
PRECIPITATION IN CALIFORNIA 

J.D GOODRlDGE. State Dept, of Water Resources. Sacramem 
jo, California 95802 

California’s South Coastal 8nsm is the location of the heaviest 
rainfall intensity in the State. Local agencies of the South 
Coastal Basin have pioneered in data collection for use in 
evaluating flooding hazards. 

The objectives of this report are. (1) to provide a summary of 
the records of extreme precipitation and (2) to illustrate >t 
method of using the results of a one-hour extreme annual 
storm to develop the annual storm for shorter durations. 

The information provided here consists of a uniform approach 
to determining the frequency of precipitation events of vari¬ 
ous magnitudes. It provides a method for interpolating 
between weather stations to obtain rainfall values for use in 
estimating runoff from small watersheds I his analysis will 
provide the basis for a state-wide study of the frequency of 
rainfall events for durations of less than one hour. 

SUPPORTED BY California Slate Government • Sacramento 


6.0045, URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE, MAGNITUDE, & COSTS OF GFOl.OCrlC 
HAZARDS & RF.COMMENDATIONS FOR THEIR 
MITIGATION (ABBRFV) 

J.T. ALFORE , State Div. of Mines A Geology, Sacramento. 
California 95814 

Abstract. This report recommends loss-reduction measures for 
10 geologic problems which collectively threaten an esti¬ 
mated S55 billion loss in California's urban areas from 1970 
to 2000. The problems are earthquake shaking, loss of 
mineral resources to urbanization, landsliding, flooding, ero¬ 
sion activity, expansive soils, fault displacement, volcanic 
hazards, tsunami hazards, and subsidence, 'flic report 
describes the nature, distribution, and magnitude of each 
problem, as well as costs and effectiveness of possible loss- 
reduction measures, and agencies responsible for those mea¬ 
sures. 

Pub. Jun 73: Hip,. NTIS No PB-222 447/5. PC $7.75 ME 
! .45. 

SUPPORTED BY U S. Dept, of Housing & Urban Develop¬ 
ment 


6.0046, DRAINAGE AND FLOOD CONTROL 
BACKGROUND AND POLICY STUDY - SAN DIEGO 
G.S SOLTE, San Diego Co. Comp. Plan. Org., San Diego, 
California 

This study identifies the drainage and flood control problems of 
the San Diego region, as well as provides an up-to-date in- 


Hood control problem; mul suggests ««»iik* ■w'*'" 
U-tmdivc organizational arrangements •>" 
control work for the region. Volume M rlcuiihc 
CONS, u computerized method Ini tin* systciii.it 
of urbanization's effects on design ami costs d I 

facilities. 

The findings of this study ate comuined ii» ‘Nice **' 
cations: Volumes I. II. and ;t Stumu.uy Ucpoil 
Pub May 70. Nils on San Diego Co. I’ompici 
Org, <'o Admin., 1600 Pacific IlighwAV. Sun 

</2i(ii. 

SUPPOR'HT) NY U S Dept, of Housing A’ Url 
inent 

6.0047, 1 Nil I A I WATF.Il, SI-WIUAtil AND l 

fWALVOUW, San Diego Co Comp. IM.mi u, g. 
California 

The Initial Plan Report consists of two ie|M>ils A • 
a technical lire Summary Report presents goals 
for the provision mid extension ol water, « l ’wer.i 
control facilities and service. Hie Summary 
presents a sninmaiy of an evaluation of tire <ulc 
picscnt facility systems to meet present and pn 
needs, as well as a list of proposed pir'ieUs, 1 
upon tins evaluation. Recommendations lor wn 
planning implementation, and g,oveimti*-nlid ri 
smd otgimi/aliou m this context, is also pi cm-hici 

Abstract piovided by IDA A 

SUPPORTED UY US. Dept of Housing A i'll 
men l 

6,0048, FLOOD FREQUENCY IN UUHA 
COI ORADO 

G.L nVCUhi, U S. Dept of the Interior. ticulo 
Denver, Colorado K0225 (C06K ID] t ) 

This lesenrch is pail of the piogrnm of outer 
vcstigallons conducted by the U S ticolngu 
cooperation with State itiul local agencies in < of 
Purpose: To collect data in type areas ami Hovel, 
miff relations that can he extrapolated to nil sin. 
in the metropolitan mens of the 6 counts .mv 
Denver. 

Methods; Rainfall ami runoff data will be rolU-it 
four drainage basins in tire 6 county men. I lie 
selected In sample lire following ranges In lumii 
(a) Si/e: 40 ueies to 10 square miles, D>) Cm, 
completely impervious; (c) Dudnnge .ippirne 
sewered to tinii-scweicd; (d) Development N. 
urbanized, the natmal basins being subject to d< 
perbaps 15 yearn. 

Rainfall data will include continuous records of i 
or more sites in each basin, supplemented I>y d, 
dnrd rain gages. The runoff data will inchn 
records of outflow from each basin, stipplcri 
desirable by erest gages to record peak singes 
lions in the basin. Because of the expected r.q 
ami recessions, the gages will have a lime scat 
curatcly record changes during time intervals ,i 
minutes, 


MAJOR disaster types 

This research is pari of the program of water resources in¬ 
vestigations conducted l>y the U. S. Geological Survey. Water 
Resources Division iti cooperation with Colorado Department 
of Highways 

Purpose: To collect data and develop techniques for estimating 
the magnitude and frequency of floods on small watersheds 
Emphasis will be on providing the greatest degree of accura¬ 
cy on watersheds crossing the State Highway network where 
the information will be of economic significance in the design 
of hydraulic structures such as bridges and culverts 

Methods: Data for this project will be collected front about 55 
new stage-rainfall recorder installations distributed geographi¬ 
cally so as to sample typical hydrologic environments. Data 
from the present streamflow network and front the Weather 
Bureau’s precipitation network in Colo and adjoining States 
will he included in the analysis Fieldwork will consist of 
reconnaissance trips to select sites, installing gages, servicing 
recorders, making measurements of flood flows, and deter¬ 
mining watershed parameters Office work will consist of 
research on technique development anti on data processing 

SUPPORTED BY U S. Dept of Interior • Geological Survey 

6.00SO, FLOOD PROTECTION AT CULVERT OUTLETS 

D-fl SIMONS. Colorado State University. -School of Engineer¬ 
ing, Etirf Collins, Coloratlo 80521 

Abstract: Techniques for the design of stable rock-riprap pro¬ 
tection in the vicinity of bridge crossings are computed from 
methods derived in other sources, and the properties are re¬ 
lated to particle si/es for riprap protection of abutments and 
piers. Design steps for prototype bridge crossings arc enu¬ 
merated so that the hydraulic engineer may use this report us 
a design inumiul. An example of [be design protection for a 
prototype bridge crossing is included to clarify the suggested 
design procedures. Riprap-protected spill-through abutments 
were constructed in the hydraulic facilities at Colorado State 
University in order lo test the validity of the suggested design 
procedures. The results of this research will become the stan¬ 
dard for establishing erosion protection required at bridges. 

Pub 1970: 232p.. NTIS No. PB-196 972: PC $3.00 Ml ; $0.95. 

SUPPORTED BY U.S. Dept, of Transportation • f.H A. 

6.0051, A STUDY OF MIL OPTIMAL MIX OF PRIVATE 
AND PUULIC ACTION FOR LOCAL AND REGIONAL 
WATER CONSERVATION 

RE. MfNNlillAN, Univ. of Delaware. Division of Urban Af¬ 
fairs. Newark, Delaware 19711 

Abstract: A set of local water resource problems were studied: 
upstream runoff control and downstream flooding, temporary 
sewage treatment plants, and choice of a regional waste 
water handling system The study focus was on a preliminary 
lest of four hypotheses about the process of design and dcci- 
sioii-ntnking. These hypotheses include: Hint for some situa¬ 
tions n combination of privately anti publicly constructed and 
financed conservation measures may be a mure efficient cho¬ 
ice than public actions alone and that the specific availability 
of funds and/or financing procedures may distort or bias the 
choice between alternative water conservation systems. These 
hypotheses and their application lo the case studies arc 
discussed using verbal cost-benefit arguments to show why 


6.0055, 

COMMISSION BY THE INTERNATIONAL GREAT 
LAKES LEVELS BOARD 

UNKNOWN. Internal. Joint Commission, Wtishmxion, District 
t/f Columbia 20440 

The purpose of this study arc: (1) to review the various factors 
affecting the fluctuations of the water levels of the Great 
Lakes, (2) to determine the feasibility of regulating further 
the water levels in the Great Lakes and connecting channels 
so as to bring about a more beneficial range of stage and 
other improvements for the purposes enumerated in the 
Reference. 13) to determine the changes in existing works or 
other measures within the hasin needed to accomplish such 
regulation dial would he practicable and in the public in¬ 
terest; (4) lo provide an estimate of the costs of such mea- 
snres, and (5) to indicate the probable effects, beneficial or 
adverse, in each country of any regulation plans or measures 
proposed. The study considers all major interests affected hy 
the water levels of the Great Lakes. 

Pub. Dec. 73: 294p., No copy Info. Available. 

Abstract provided by EDAA. 

SUPPORTED BY No Formal Support Reported 

6.0053, CHENA RIVER LAKES PROJECT, ALASKA - 
PROBLEMS RELATING TO CHANNEL DEVELOPMENT. 
EROSION, & BANK & LEVEE PRO TECTION 
C.l* LINDNER. US. Army, Corps of Engineers, Washington, 
District of Columbia 203 10 

Abstract: The report, prepared by the Committee on Channel 
Stabilization and its consultants, for the U.S. Army Engineer 
District, Alaska, presents the requested opinions of the Com¬ 
mittee concerning channel stabilization problems involved in 
evaluating the several alternate plans for regulating the 
Chena and Tanana Rivers lo provide protection for the City 
of Fairbanks, Alaska, from floods. 

Pub. Mar. 73: 3 Ip., N MS No. AD-758 443: PC $3.00 ME 
SO. 95. 

SUPPORTED BY U.S Dept, of Defense • Army 

6.0054, JACKSON HOLE FI.OOD CONTROL PROJECT 
UNKNOWN, U.S. Army. Corps of Engineers, WashinRton, Dis¬ 
trict of Columbia 203 10 

Abstract: The report, prepared hy the Committee on Channel 
Stabilization and its consultants, for the U.S. Army Engineer 
District, Walla Walla, presents the requested opinions of the 
Committee concerning flood control and channel stabiliza¬ 
tion improvements on the Snake River in the Jackson Hole, 
Wyoming, area. 

Pub. Mar 74: |gp., NTIS No AD-777 796/4: PC $3.00 ME 
S 1.45. 

SUPPORTED BY U.S. Dept, of Defense • Army 

6.0055, HURRICANE CREEK WATERSHED PROJECT, 
HUMPHREYS AND DICKSON COUNTIES, TENNESSEE 
UNKNOWN. U.S Dept of Agriculture, Soil Conservation Ser¬ 
vice. Washington, District of Columbia 20250 
Abstract: The project is for watershed protection, flood preven¬ 
tion and municipal wulcr storage in Humphreys and Dickson 
Counties. Tennessee The project includes conservation land 
trp: tmi>n meisu e. iDDlcmented bv seven floodwater re- 


6.0056. 
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roads and bridges 93 percent and Hood plain scour damage 
hy 78 percent In addition, there will he a reduction in incon¬ 
veniences like closed roads, and reduced suspended sediment 
in the creek by 16 percent. About 344 new industrial ami 
rural nn-(arm jobs will be created by the project 
Puh Sep 73: 51p . NTIS No. FIS-TN-73- 1466-F: PC S4.75 MF 
SI .45 

SUPPORTED BY U S. Dept, of Agriculture 

6.0056, BLACK HILLS FLOOD OF JUNE *>. 1972 
UNKNOWN. US Dept of Commerce, Natl Oceanic & At¬ 
mos. Admin.. Washington, District of Columbia 20235 
The morning after the disastrous flood swept through the 
canyons and valleys of the Black Hills of Sooth Dakota, a 
survey team was dispatched to the devastated area to review' 
the effectiveness of NOAA's warning service and to identify 
weaknesses that require remedy. This report--The Black Hills 
Flood of June 9. 1972--presents the findings and recommen¬ 
dations of the Survey Team. 

Pub. Aug. 72. 20p . Natural Disaster Survey Rpt. 72-1, U.S. 

Dept, of Comm . NOAA 
Abstract provided hy FIMA. 

SUPPORTED BY US Dept of Commerce - NO A A. 

6.0057, F.SSA AND OPERATION FORESIGHT 
UNKNOWN, U.S Dept of Commerce. Nall. Oceanic & At¬ 
mos Admin . Washington, District of Columbia 20235 
A report on FSSA's performance before and during the heavy 
floods in the Midwest, March-April 1969. based on a survey 
of how FSSA’s River and Flood Forecast and Warning Ser¬ 
vice performed during the disastrous flood situation that was 
occurring in the Midwest. This report is a review of the ef¬ 
fectiveness of forecasts and warnings prior to and during the 
disaster. 

Puh. May 69: J4p . ESSA/PI 690030. U S. Dept, of Comm 
FSSA 

Abstract provided hy FIMA 

SUPPORTED BY U.S. Dept of Commerce • ESS A 

6.00S8, FLOOD FLOWS FROM SMALL DRAINAGE 
AREAS 

J.D. C AMP, U.S. Dept, of the Interior, Geological Survey 
Washington. District of Columbia 20242 (2R23007618J 
The objective of this study is to provide information that w-i|| 
aid in the scientific design of small drainage structures. The 
study consists of a Field sampling of floods from appropriate 
areas in Illinois, an analysis of the resultant data, and the 
development therefrom of information that will permit a 
more accurate designing of waterway openings for small 
drainage structures. Crest-stage indicators and water-stage 
recorders have been installed at a numher of sites and 
periodic observations are being made. 

Document provided to S.S.I.E. hy the H.R.LS. 

SUPPORTED BY U.S Dept, of Interior - Geological Survey 

6.0059, INVESTIGATION AND ANALYSIS OF FLOODS 
l-ROM SMALL DRAINAGE AREAS IN OHIO 

IFP. CROSS, U.S Dept, of the Interior. Geological Survey 
Hasningtan, District of Columbia 20242 (2R23012814) 


6.0060, INFLOW S,U|)V ' WYOMING 

R. CUSHMAN , U S I3cpv of the Uilotim, Oc.ilogh .il 
Washington. D,shier of Colmnlm 20242 
The magnitude and ficqucney of Rood volumes to In- o.pcV .,1 

from small drainage nroits in Wyoming me in hr dr.*d. - J 

also, the characteristic shape ot‘ flood hydi ogi .»pUs m icL,tw¬ 
in the physical chm.tcirihnies of the basins. A r.tii.vji 
method of accounting rot the cllcct ol cmlv.inkmoil 
which will he useful in eutvcil design is to hr dcv.l..|ci 
Hydrologic data (streimt flow nml yuenpilidion 1 wdl hr 
tained for about 50 difloienl basins Data on sn.-nm lengi!:. 
slope, Stream density, *d/e of dmimip.c basin, sod type, how, 
shape, and other fucl«»rs will hr compiled l"i »'•'< h I'.mi- 
Aerial photographs were mlcqmiu-. ot MnmLvnl 
methods, if necessary. t>n small dunnage basins will !-.• uni 
i/cd. The feasibility of ming climatic data to vMviut to ln.i; 
Rood records for a basin will hr investigated, ami .«!••». i’ic 
relation between miAl'nll lYctpiciicy and now'll s. 
frequency. Assuming that lainfall Impii-ncy n d. line.I 
long term iccoids and thnt general i uinfidl nmoll sv'bm: 
relations cun he defined by llie data ohliiined n» this m 
vestigution, the frequency ol flood peaks can be .ippi n.u Lt.l 
through time lag clmracletisiics I lie chosen uppi.-.uli a. 
definition of the effect o( embankment slot age in ioIi»n,( 
flood peaks requites del tiiilion of tlie time lag chain, Icioh.. 
of the basin and the relation between outlines and o<>i.i>v 
the culvert si/e. lime log chmnclen.slies me being »%Tim 1 
for each of the 51) basins us both iihnt.df .not the IL .,.1 
liydrograph arc being nu-.isuied. lime lags aic llicu icl.'rl 

to tlie physical characteristics of Die basin .. Ivnyth ni.1 

shipe to provide a gcueriil method to he used in design D.-ti 
cm stream length, slope, slieam denstty, si/e ot iti.mi/r 
basin, soil type, basin .slui|H\ and .nh.-i factor. .u< K-i.y 
compiled foi each basin. 

Document provided to S .S.I.b by ||ie ILR.I S 
SUPPORTED BY U.S. Dept of I iiuispoil.ilion I II A 

6.0061, PROGRAM LOU IIYDROI OGK tNVLMlli V ||OS 
OF SMALL DRAINAGE! AKIMS IN M XAS 
/./•.. .SC HROhDf.il, U.S. Dup(. ol the Inleiiol, Gcolngi. d 
vey, Washington, Distru l t>f ( oliiiitl<i,i IRbj 3 sh | l l 
Hydrologic <liita. which ctm be used in the hy.limiltc il.-sigu *1 
highway drainage slructv'rcs, is being obtained un.l • i■ i.«I> /1 <1 
I he magnitude and lrct|(irney ol floods l.u (liam.igc «.■« 
ranging Ironi one to 20 hepatic miles .ue being, .l. tct non. .t 
I here will be a minimum of about I So ||,iod- by .liogf .ipb 
tecording .stations. Texas 1ms hern divided into |H hv.lr.d. 
■cgiotis for large basins I he small basin gage sites «* ill K 
selected to insure adequate sampling of Mood disi b >i g.e< m 
cucli hydrologic region, giving consideration to sml.u e g, 
gy. physiographic .'c topographic Icaimcs and othci l.u mis 
Document provided to S.S.I.Iv by the ILR.I S 
SUPPORlI-.D BY U.S. Dtlpl. of i runspnilation - 1 11 A 

6.0062, FLOW REGULATION LITECIS Of I Id 
BURLINGTON RHSIilt VOIR I ROM III! | M M 
DOWNSTREAM TO Wi:S‘M IOPE, NORTH !)AKO I A 

J.O. SHEARMAN, U.S. Dcpl. of the Interior. < ieologit .,1 S.u 
vcy. Washington, District ,if Columbia 20242 

Prolonged drawdown release* from llurlinglon IL.in. -m 
wulliori/eil Corps Of P.n ineers m* eel oi c . m \ iis r •> 


be made at long- term gaging stations near Banlry and 
Westhope, N. Dakota. 

Reservoir releases furnished by the St Paul District Corps Of 
Engineers will be routed downstream and combined with ob¬ 
served tributary inflows. A daily strcaniflow routing 
technique based on the continuity principle will be used to 
route and combine flows. 

Developed flow routing model for Souris River below Burling¬ 
ton Reservoir. Using release rates to 300 cfs and 500 efs, the 
1969 flood and estimated 50. 100, and 150 year recurrence 
interval floods were routed through the model to determine 
flow characteristics downstream. Computations furnished to 
Corps Of Engineers. 

SUPPORTED BY U.S. Dept. >f Interior - Geological Survey 

6.0063, FLOOD CHARACTERISTICS OF SMALL 
DRAINAGE- AREAS, IDAHO 

C.A- THOMAS, U.S. Dept, of the Interior, Geological Survey, 
UYrr/ii/igm/i. District of Columbia 20242 (21123082864) 

Flood frequency, magnitude and hydrologic characteristics of 
small drainage areas are being determined i» Idaho. 

Document provided to SSIE by the Highway Research Informa¬ 
tion Service. 

SUPPORTED flY U S Dept of Interior • Geological Survey 

6.0064, COLLECTION AND ANALYSIS OF STREAM 
FLOW AND RELATED HYDRAULIC DATA FOR 
DESIGN OF HIGHWAY BRIDGES AND CULVERTS - 
IOWA 

UNKNOWN, U.S. Dept of the Interior, Geological Survey, 
U'n.Viiiig/on, District of Columbia 20242 

All ilnlii regarding stream Row and floods on streams in Iowa 
are being collected and analysed. Peak discharges arc deter¬ 
mined at gaging stations and frequencies of the peak eleva¬ 
tion of the water surface are determined at various points 
along .streams. 

Document provided to S.S.I.E. hy the H.R.I.S. 

SUPPORTED BY Iowa State Government • Des Moines 

6.0065, FLOOD FREQUENCY IN SMALL DRAINAGE 
AREAS - MISSISSIPPI 

A'.F. WILSON, U S. Dept, of the Interior, Geological Survey, 
Washington, District of Columbia 20242 

'flic flood-discharge frequency relations are being determined 
for streams draining five square miles or less in the state of 
Mississippi. 

Document provided to S S.I.F.. hy the HR IS 

SUPPORTED BY U.S. Dept, of Transportation • F.H.A. 

6.0066, AN OPTIMUM WATER ALLOCATION MODEL 
BASED ON AN ANALYSIS FOR THE KISSIMMEE RIVER 
BASIN - FLORIDA 

JJ:. REYNOLDS, univ. of Florida, School Of Agriculture, 
Gainesville, Florida 3260! 

The operating procedures for many multipurpose water 
management systems are proscribed hy operating rule curves 
which were developed with flood control as their single pur¬ 
pose. Operation by such rigid rule curves often result in less 
limn optimum allocation of water. 

The purpose of this study is to develop and empirically test a 
model for determining the optimal temporal allocation of 


livities b. Physical, political and institutional restrictions on 
water use. c Allocation between and within watersheds, d. 
Allocation between lime periods. 2. Empirically testing the 
model in the Kissimmee River Basin: a. Develop homogene¬ 
ous soil classes based on their response to supplemental 
water, b. Estimate (lie value of water in the alternative uses, 
c. Estimate rainfall, runoff, stream flows, seepage, evapora¬ 
tion and irrigation return flows d Determine physical, politi¬ 
cal and institutional restrictions e. Apply data to model and 
determine optimum allocution. 3. Alter the restrictions on 
water use to determine the effect on the optimum allocation 
of water. 4. Compare advantages and disadvantages of linear 
programming and simulation models for water management 
systems. 

SUPPORTED BY U.S. Dept, of Interior • O.W.R.T. 

6.0067, HYDROLOGIC AND BIOLOGIC STUDIES OF 
SOUTHWEST FLORIDA (BIG CYPRESS) 

ll KUHN, U.S Dept, of the Interior, Geological Survey, 
Miami, Florida 33130 

Changes in hydrology and biology brought on by rapid ur¬ 
banization in western Big Cypress Swamp are of concern to 
planning and water supply agencies, because an eastward ex¬ 
tension of urban growth could affect not only the adequacy 
of future supplies hut also the ecosystem of the Big Cypress 
and the northwestern part of Everglades National Park. 
Agencies must develop policies based on knowledge of the 
environment so that water resources can be protected and 
damage to the environment be minimized. 

Determine changes in the environment that have taken place ns 
a result of urbanization in the western part of basin and 
apply knowledge to development of eastern part. Describe al¬ 
ternative methods of flood protection, developing water sup¬ 
plies, controlling pollution. 

Determine areas of high yield and water quality in shallow 
aquifer through test drilling. Prepare series of water level 
maps to determine recharge areas. Prepare maps of flow dis¬ 
tribution, areas of inundation, areas affected by sea-water in¬ 
trusion, and areas of inferior water quality. 

I) Vegetation map prepared for all but western part of Dig 
Cypress. 2) A land use map of Big Cypress, prepared from 
1970 aerial photos showed 2,000 of the tola! 2450 sq. miles 
was undeveloped; 200 sq. miles was agricultural; and 205 sq. 
miles was residential or proposed residential. 3) A fairly 
thick, permeable aquifer in central Big Cypress probably has 
the potential of serving the forsecable future municipal water 
demands for die lower Gul/ Const. 4) Surface runoff ranged 
from 3500 CFS, November 1969 to zero, during the 1971 
drought. 

Monitoring 9 ponds, sloughs, cunals for complete water quality 
near sites of proposed oil well drilling to be continued. 

SUPPOR TED BY U.S. Dept, of Interior - Geological Survey 

6.0068, RESPONSE OF WATER LEVELS TO FLOOO 
CONTROL OPERATIONS IN SOUTHEASTERN FLORIDA 

B'./l. PITT, U.S. Dept, of the Interior, Geological Survey, 
Miami, Florida 33130 

The permeability of the Biscayne Aquifer and the degree of in¬ 
terconnection between the aquifer and the canals are major 
hydrologic factors in flood control in Southeastern Florida. 
Canal-aquifer interconnection is excelled in Dade County, 
but it becomes progressively poor in Broward County where 
the upper part of the aquifer contains Fine materials of low 

•MVfmnv k‘Tt I n4/>uiiep i~vf thp Hiff.ifAn hurlrAl^ni/> /»Vtnr A/* 
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[ensues operation of conUol structures in canals in areas of 
good interconnection sv.lt be different from the operations 
where interconnection is poor. 

Details of the hydrologic characteristics of individual canal 
basins must be known for optimum management of the water 
resources Some basic hydrologic information is available for 
C-9 (Snake Creek Canal). C-6 (Miami Canal) and 02 
(Snapper Creek Canal) in individual investigative reports. 
The results of the study will aid in determination of the 
secondary or tertiary canal drainage required in flood con¬ 
trol 

The plan is to investigate and evaluate the response of ground- 
water levels and canal levels in interior areas to operations of 
coastal salinity control structures and inland secondary con¬ 
trol structures in selected primary canals. Tests will be made 
in canal systems in three different geologic environments. 
During the tests water levels will be measured in shallow ob¬ 
servation wells at different distances from the primary and/or 
interconnected secondary canals 

Tests were completed in the Pompano Creek Canal Basin and 
levels were run to all date points Analysis of the data for all 
three tests was completed and a final report was prepared. 
This completes the effort on this report. 

Final report to be reviewed and approved. 

SUPPORTED BY U S Dept, of Interior • Geological Survey 

6.0069, HYDROLOGIC BASE FOR WATER MANAGE¬ 
MENT, DADF COUNTY, FLORIDA 

UK'KHOWX, US Dept, of the Interior, Geological Survey, 
.Vfiurui, Florida 33130 

Water resources in Southeastern Florida, particularly in Dade 
County, are becoming increasingly influenced by water- 
management practices of [he Centra] and Southern Florida 
flood control district. With the expanding urbanization Ihere 
is a growing need for fresh water supplies, flood control, and 
water conservation. 

To prepare an annual report summarizing hydrologic conditions 
in Dade County as urbanization continues at a record pace; 
and to assist local agencies in specific water-management 
problems 

Basic data are collected under separate projects. These data 
will he analyzed periodically to determine the effects and the 
needs of water management in the county. The annual report 
will contain basic data concerning fluctuations of the water 
table and discharges of canals. Water-table maps of the coun¬ 
ty as well as those of the city of Miami’s well fields will be 
shown for comparison with previous conditions. Graphs and 
maps showing the distribution of saline water will also be in¬ 
cluded. Specific hydrologic problems will also be investigated 
and rcporled upon. 

Annual summary was prepared for 197) and work on the 1972 
summary is in progress. Recommendations for new construc¬ 
tion to update monitoring networks were made to local 
cooperators. Effects of the 1971 drought were discussed in 
the summary report. 

Preparation of summary for 1972. 

SUPPORTED BY US. Dept, or Interior - Geological Survey 

6.0070, STUDIES OF THE RED ALGAE IN BISCAYNE 


MAIOU I USAS 11 

found to he very important among ihc primary 
ami thus to lire food chain, m u-n Km* «»l Held 
South Florida e.Munrics. which studies 'Inolly deal 
tmicroitivertebrate population I he I nurencu cnni| 
nialcly connected will' lhe ecology ot the animals 
shelter as well as probable lootl somce I low-over, j 
the Laurencin itself has been mnlet taken to date an 
nothing is known of its ecology It is now ni'a'".ir] 
the growth mlcs mid major ecological l.u lots alf 
occurrence ami disltilntlum ot I .inieueiu I he .■ 
and/or disappearance of this genus piohahlv will [>i 
sitive indicator of pollution, which, if used in co 
with animal and micronlgal indiealois will give c,n 
criteria for many types of pollution in om vvlmmt s 

How infill matron will he applied I nuiein i.i and Digei 
to lie major coiiltihnlnrs to die deliital loud 
lliseaync Hay-Card Sound. Daia will In- used to r< 
safe limits I'm Hood control canal design and ontf, 
lor various iiu.lii.siri.il plains I he oigam/nlnnis ex 
use this information are as billows US Ann) < o 
gineers • for dredging and lilling; I nvirouim-iil.il i 
Agency - induslii.il outfalls. |),ub- t'oimly Pollution 
nl outfalls; F’lorid.i I’nvvci and light Co lunl 
Florida Power Corporation heat cllluenl. Slate 
Hoard • industrial oulf.tlk; Weslingliouse ( oii'iu, 
desalination plants. Atomic I ueigy ('omnit-isimi 
tmd heat outfalls. 

Accomplishments during Ihe past twelve ninnilv, I : 
lion of giass community dynanins, .') iVlinenirna 
plutll outfall on grass and algal population. ') Il.ise 
mutton on ecology of rumor giecn mm lo.ilgne. 

l or additional information pul.lining to this prnjcx l v • 
Richard (i Bader. Diicctm, Sea (inuil Pioginnix. 
of Miami. Coral (iablcs, Honda 3 ' I -Hi 

SUPPORT Ivl) BY U.S Dept ol < ouiineii-c N.O A 

6.0071, ESTUARINE HYDKOI (HiY Ol lAMPA I 

C ti. (iOOIWIN. US Dept ot the Intel tor. (ivolugii 
I'loiiihi 

A comprehensive hyihologlcal Investigation ol lamp, 
its immediate surroundings is mvcss.uv to a-eiess i 
ble effects of a proposed channel diedgnig pio|cit < 
tcrncting hydraulic, chemical ami biological •ovten 
ing in the hay Unanswered technical ipnstiotis . 
possible ground-water conluuiliiallnu, imuljhetl |1u 
circulation charactciiMlcH, and oveiall euvnonim rii. 
as well ns operational needs, siieli as <|ii,mtilv ami | 
of dredged maierinl, justify ibis pm|ect 

I he specific objectives of tins study .ire ( I ) bat Ily met 
lion of the bay liotiom, (2) (Icicnnln.ilbui of 
bedrock, (3) dolmitlon of pollutuul soutces issutuj 
liny and their suh.sctjlieu! disiilbmion, (-1) ilevelopi 
management tool to predict the tvsponsc of tin- b.y 
ml tmd ninn-minle changes -diedging. Tilling. Bo 
rioaues, etc., (5| dcicnnhuvtlnn of optimum chan 
merit, quantity of material to he removed, and oplni 
lion and shape of disposal sites 

I he following techniques will he used lo accomplish 
objectives: (1) bay bottom mapping by riegntivc-h 
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data (velocity, elevation, quality), (5) optimum dredge 
operation and fill placement determined by using model to 
test all suggestions. 

fourteen tide gages operating, monthly and quarter Qty moni¬ 
toring programs established; Weather Bureau data being 
received monthly; bottom contour maps under topographic- 
division review; digital model nearing completion of develop¬ 
ment period, data reports in preparation; HOC miles of depth 
data collected along ship channel and other areas. 

Completion of stage, QW, seismic data reports, preparation of 
interpretive report; compulation of types and quantity of 
material proposed to be removal from ship channel; comple¬ 
tion of digital model, use of model to predict effects of 
proposed activities. 

SUPPORTED DV U S. Dept of Interior - Geological Survey 

6.0072, ORANGE, SEMINOLE. OSCKOI.A COUNTIES • 
WATER MANAGEMENT 

UNKNOWN. East Cent. Florida Reg. Coun.. Titusville, Tloriila 
Abstract: The study is designed to guide the future design of an 
engineering system for flood prevention in Orange, Seminole, 
and Osceola Counties. Emphasis is placed upon preserving 
and utilizing natural water flow and walei storage patterns 
wherever possible Existing engineering studies are reevalu¬ 
ated and suggestions made for future engineering designs, 
flic analysis is carried out for thirty-four (.14) watersheds in 
the three county area 

Pub. Feb. 70: 77p.. NTIS No. PB-I9I 246: HC $3.00 ME 
$0.65. 

SUPPORTED BY U S. Dept of Housing & Urban Develop¬ 
ment 

6.0073, CASE STUDY OF REMEDIAL l-LOOD MANAGE¬ 
MENT IN AN URBAN AREA • PHASE III 
L.l). JAMLS, Georgia Inst, of Technology, Environmental 
Resources Center, Atlanta, Georgia 10312 (C-2064) 

The proposed research is the tiiird and final phase of a case 
study of water resources management in an urban area, with 
special emphasis on flood hazards and flood damage abate¬ 
ment alternatives. Phases I and II were concerned primarily 
with a review and evaluation of basic hydrologic, economic, 
and demographic data; a study of legal and institutional con¬ 
straints on Hood management in the case study area; and the 
development ami testing of hydrologic-cconomic anil socio¬ 
economic models which will reflect significant characteristics 
of the study area. Emphasis was and will continue to be 
placed on generalized research methodology - not on the 
development of an action program for the ‘solution’ of the 
case study problem. 

Phuse III will lie concerned with the refinement and testing of 
models and analytical procedures developed in the previous 
phases. Tests wit! he extended to include comparable 
watersheds. Additional objectives include the determination 
of the kind, amount, quality, cost, and relative significance of 


The objective of the proposed research is to analyze critically 
five watershed models with data from four hydrologically dis¬ 
similar Georgia watersheds. Over the past decade, several 
digital computer programs have been written to model the 
continuous response of a watershed to precipitation and 
evapotr.inspirution. Although each model has been applied to 
several watersheds, in very few eases have different models 
been applied to the same watersheds for quantitative com¬ 
parison of results. 

These models are important tools in the design and analysis of 
land-use and water resources control structures. Better 
methods for the synthesis of design floods for flood control 
structures, flood plain management, urban drainage, and 
highway culvert design are needed. The hydrologic effects of 
urbanization and the effects of urbanization and the effects 
of forest and range management practice on the water 
resource are best qunntilified through the use of watershed 
simulation models. 

Hourly precipitation and daily sireamflow and pan evaporation 
data will he obtained, adjusted, and placed on drum file for 
eight year periods for four Georgia watersheds. Parameters of 
the five selected models will he determined using the first 
four years of data and optimization routines. Four additional 
years of streanifioiv will be predicted with each model and 
compared with measured xtreamflow. 

SUPPORTED BY U S. Dept of Interior • O Wtr Res Rch 

6.0075, FLOOD HYDROLOGY ON SMALL DRAINAGE. 
AREAS IN GEORGIA 

H.C. GOLDEN, U S Dept of the Interior, Geological Survey, 
Atlanta, Georgia 10309 

Previous and continuing studies have defined the flood mag¬ 
nitude- frequency relationship of streams having drainage 
areas larger than 20 square miles Practically no reliable in¬ 
formation is available for areas smaller than 20 square miles 
Economic, safe design of highway drainage structures must, 
along with other considerations, be based on a knowledge of 
the magnitude and frequency of floods. This knowledge can 
only be attained through collection and analysis of factual 
data from many representative streams chosen on the basis of 
ureal distribution, drainage area size, and a variety of other 
parameters which may significantly affect peak rates of flow. 

The objective of this investigation is to collect the necessary 
basic data and to analyze those data to develop relationships 
which may be used to determine flood-frequency charac¬ 
teristics of any small stream in the state. 

Strcnmflow and rainfall data that are collected from 115 
strategically located sites will be used to define various com¬ 
ponents for a digital-computer model of the rainfall-runoff 
process. Long-term records of flood peuks will be computed 
by using weather bureau long- term rainfall records as input 
to the model. Flood-frequency curves will be defined for 
each data site. Discharge values corresponding to specific 
recurrence intervals will he taken from these curves and cor¬ 
related with significant physical and climatic basin charac- 

t#»**ct*/*c 
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(eristics, operation of control structures in canals in areas of 
good interconnection will be different from the operations 
where interconnection is poor. 

Details of the hydrologic characteristics of individual canal 
basins must be known for optimum management of the water 
resources. Some basic hydrologic information is available for 
C-9 (Snake Creek Canal), C-6 (Miami Canal) and C-2 
(Snapper Creek Canal) in individual investigative reports 
The results of the study wifi aid in determination of the 
secondary or tertiary canal drainage required in flood con¬ 
trol. 

The plan is to investigate and evaluate the response of ground¬ 
water levels and canal levels in interior areas to operations of 
coastal salinity control structures and inland secondary con¬ 
trol structures in selected primary canals. Tests will be made 
in canal systems in three different geologic environments 
During the tests water levels will be measured in shallow ob¬ 
servation wells at different distances from the primary and/or 
interconnected secondary canals. 

Tests were completed in the Pompano Creek Canal Basin and 
levels were run to all date points. Analysis of the data for all 
three tests was completed and a final report was prepared. 
This completes the effort on this report. 

Final report to be reviewed and approved. 

SUPPORTED UY U.S. Dept of Interior • Geological Survey 

6.0069, HYDROLOGIC UASE FOR WATER MANAGE¬ 
MENT, OADF. COUNTY. FLORIDA 

L'NKNO ll'A/, U S Dept, of the Interior, Geological Survey, 
Miami, Florida 33130 

Water resources in Southeastern Florida, particularly in Dade 
County, are becoming increasingly influenced hy water- 
management practices of the Central and Southern Florida 
flood control district. With the expanding urbanization there 
is n growing need for fresh water supplies, flood control, and 
water conservation. 

To prepare an annual report summarizing hydrologic conditions 
in Dade County as urbanization continues at a record pace, 
and to assist local agencies in specific water-management 
problems 

Basic data are collected under separate projects. These data 
will be analyzed periodically to determine the effects and the 
needs of water management in the county. The annual report 
will contain basic data concerning fluctuations of the water 
table and discharges of canals Water-table maps of the coun¬ 
ty ns well as those of the city of Miami's well fields will he 
shown for comparison with previous conditions. Graphs and 
maps showing the distribution of saline water will also be in¬ 
cluded. Specific hydrologic problems will also be investigated 
and reported upon. 

Annual summary was prepared foT 1971 and work on the 1972 
summary is in progress. Recommendations for new construc¬ 
tion to update monitoring networks were made to local 
cooperuiors Effects of the 1971 drought were discussed in 
the summary report. 

Preparation of summary for 1972. 

SUPPORTED flY U.S. Dept, of Interior - Geological Survey 

6.0070, STUDIES OF THE RED ALGAE IN BISCAYNF. 

DA V 


found to be very important among the primary 
and thus to the food chain, in ten years of ftel 
South Florida estuaries, which studies chiefly dc 
macroinvertcbratc population The Laurencin con 
mutely connected with the ecology of the animal 
shelter ns well as probable food source. However, 
the l .auiencia itself has been undertaken to date i 
nothing is known of its ecology It is now ncccssa 
the growth rates and major ecological factors a 
occurrence and distribution of Luurcnciu. The 
and/or disappearance of this genus prohably will | 
silive indicator of pollution, which, if used in r 
with animal and microalgal indicators will give cs 
criteria for many types of pollution in our cstuark 
flow information will be applied: l.iiurencia and Dig 
to be major contributors to the dctrital foo 
Biscayne Bay-Card Sound. Data will ho used to 
safe limits for flood control canal design and ou 
for various industrial plants. The organizations . 
use this information are as follows: U.S. Army C 
ginccrs - for dredging and filling, Environmental 
Agency - industrial outfalls, Dade County Pollutio 
a) outfalls, Florida Power and Light Co. - be 
Florida Power Corporation • heat effluent; Sim 
Hoard • industrial outfalls, Westinghotisc Corpt 
desalination plants; Atomic Energy Commission 
and heat outfalls. 

Accomplishments during the past twelve months: 
tlon of grass community dynamics; 2) Delinealk 
plant outfall on grass and algal population; 3) Ha 1 
nation on ecology of major green macroalgae 
For additional information pertaining to this project 
Richard G. Bader, Director, Sea Grant Programs 
of Miami, Coral Gables, Florida 33 146. 
SUPPORTED UY U S. Dept, of Commerce - N O 

6.01171, ESTUARINE HYDROLOGY OF TAMP/ 
C-H GOODWIN, U S Dept, of the Interior. Gcolug 
Tampa, Florida 

A comprehensive hydrological investigation of Tam 
its immediate Surroundings is necessary to assess 
hie effects of a proposed channel dredging projee 
terncling hydraulic, chemical and biological sysli 
ing in the buy. Unanswered technical questions 
possible ground-water contamination, modified f 
circulation characteristics, and overall environmei 
as well as operational needs, such as quantity am 
of dredged material, justify this project. 

The specific objectives of this study are: (I) bathym 
non of the bay bottom, (2) determination o 
bedrock, (3) definition of pollutant sources issui 
hay and their subsequent distribution, (4) develr 
munagement tool to predict the response of the I 
rid and man-made changes -dredging, Filling, I 
ricanes, etc., (5) determination of optimum chi 
ment. quantity of material to he removed, and opi 
tlon and shape of disposal sites. 

The following techniques will he used to accomplis 
objectives: (I) bay bottom mapping by negative 
photography and radfir located sonic soundings, ( 


major disaster types 
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data (velocity, elevation, quality). (5) optimum dredge 
operation and fill placement determined l>y using model to 
test till suggestions. 

Fourteen tide gages operating, monthly and quarter OW moni¬ 
toring programs established; Weather Bureau data being 
received monthly; bottom contour maps under topographic 
division review; digital model nearing completion of develop¬ 
ment period; data reports in preparation, X00 miles of depth 
data collected along ship channel and other areas 

Completion of stage, QW, seismic data reports, preparation of 
interpretive report, computation of types anti quantity of 
material proposed to be removed from ship channel; comple¬ 
tion of digital model; use of model to predict effects of 
proposed activities. 

SUPPORTED HY U S. Depl of Interior • Geological Survey 

6.0072, ORANGE, SEMINOLE, OSCEOLA COUNTIES - 
WATER MANAGEMENT 

UNKNOWN. East Cent. Florida Reg Conn., Titusville, Thirida 

Abstract: The study is designed to guide the future design of an 
engineering system for flood prevention in Orange, Seminole, 
and Osceola Counties. Emphasis is placed upon preserving 
and utilizing natural water flow and water storage patterns 
wherever possihlc. Existing engineering studies are reevalu¬ 
ated and suggestions made for future engineering designs 
The analysis is carried out for thirty-four (34) watersheds in 
the three county area. 

Pub Feb 70: 77p., NTIS No. PIM9I 246: HC $3.00 MF 
$0.65. 

SUPPORTED 11Y U S Dept, of I lousing & Urban Develop¬ 
ment 

6.0073, CASE STUDY OF REMEDIAL FLOOD MANAGE¬ 
MENT IN AN UUIIAN AREA • PHASE HI 

l.D. JAMES, Georgia Inst of Technology, Environmental 
Resources Center. Atlanta, Georgia 30332 (C-2064) 

flic proposed research is tlic third and final phase of a case 
study of water resources management in an urban area, with 
special emphasis on flood hazards and florid damage abate¬ 
ment nliermilives. Phases I and II were concerned primarily 
with n review and evaluation of basic hydrologic, economic, 
and demographic data; a study of legal and institutional con¬ 
straints on flood management in the case study area; and the 
development mul testing of hydrologic-economic and socio¬ 
economic models which will reflect significant characteristics 
of the study area. Emphasis was and will continue to be 
placed on generalized research methodology • iuh on the 
development of tin action program for the ‘solution* of the 
case study problem. 

Phase III will he concerned with the refinement and testing of 
models and analytical procedures developed in the previous 
phases. Tests will be extended to include comparable 
watersheds. Additional objectives include the determination 
of the kind, amount, quality, cost, and relative significance of 
the data needed to make meaningful decisions in an efficient 
manner. Emphasis will be placed on the development of the 
techniques and the environment needed to stimulate effective 
diulogue and collaboration between representatives of the 
several disciplines involved anil between the academic and 
non-Etcndemic participants in the research. 


fhe objective of the proposed research is to analyze critically 
five watershed models with data from four hydrologically dis¬ 
similar Georgia watersheds. Over the past decade, several 
digital computer programs have been written to model the 
continuous response of a watershed to precipitation and 
evapotranspiration Although each model has been applied to 
several watersheds, in very few cases have different models 
been applied to the same watersheds for quantitative com¬ 
parison of results. 

These models are important tools in the design and analysis of 
land-use and water resources control structures Better 
methods for the synthesis of design floods for flood control 
structures, flood plain management, urban drainage, and 
highway culvert design are needed. The hydrologic effects of 
urbanization and the effects of urbanization and the effects 
of forest and range management practice on the water 
resource arc best quantified through the use of watershed 
simulation models 

Hourly precipitation and daily streamflow and pan evaporation 
data will lie obtained, adjusted, and placed on drum file for 
eight year periods for four Georgia watersheds. Parameters of 
the five selected models will be determined using the first 
four years of data and optimization routines Four additional 
years of streamflow will be predicted with each model and 
compared with measured streamflow 

SUPPORTED BY U.S. Dept of Interior • O Wtr Res. Rch. 

6.0075, FLOOD HYDROLOGY ON SMALL DRAINAGE 
AREAS IN GEORGIA 

II.G. GOLDEN. U.S Dept, of the Interior. Geological Survey, 
Atlanta. Georgia 30309 

Previous and continuing studies have defined the flood mag¬ 
nitude- frequency relationship of streams having drainage 
mens larger than 20 square miles Practically no reliable in¬ 
formation is available for mens smaller than 20 square miles. 
Economic, safe design of highway drainage structures must, 
along with other considerations, be based on a knowledge of 
the magnitude and frequency of floods. This knowledge can 
only he attained through collection and analysis of factual 
data from many representative streams chosen on the basis of 
areal distribution, drainage area size, and a variety of other 
parameters which may significantly affect peak rates of flow. 

The objective of this investigation is to collect the necessary 
basic data and to analyze those data to develop relationships 
which may be used to determine flood-frequency charac¬ 
teristics of any small stream in the state. 

Streamflow mul rainfall data that arc collected from 115 
strategically located sites will he used to define various com¬ 
ponents for a digital-computer model of the rainfall-runoff 
process. Long-term records of flood peaks will be computed 
by using weather bureau long- term rainfall records as input 
to the model Flood-frequency curves will be defined for 
each data site. Discharge values corresponding lo specific 
recurrence intervals will be taken from these curves and cor¬ 
related with significant physical and climatic basin charac¬ 
teristics. 

Rainfall nnd discharge data were collected at about 3-week in¬ 
tervals at 110 gage sites. More than 250 flood events were 
recorded that are considered usable for calibration of the 
rainfall-runoff model. The long-term ThomasviUe-Coolidge 
and Macon storm rainfall and daily rainfall data were coded 
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6.0076, URBAN HYDROLOGY AND URBAN WATER 
RESOURCES OF TUB ISLAND OB OAHU, HAWAII 
Y. tOK, I'niv ( if Hawaii, Water Resources Research Clr.. 
Honolulu, Hawaii 96822 

The problems: The Island of Ojltii in (he State of Hawaii has 
experienced tt rapid growth in urbanization during the past 
decade Therefore, many problems related to urban hydrolo¬ 
gy have been created such as flood, erosion, sediment deposi¬ 
tion and water pollution Insufficient data available for 
planning, design and impiovcmem arc apparent. Simulations 
of urban hydrology arc most needed. 

The objectives- A. Simulation of the urban hydrology for 
selected urban areas in Oahu B. Expansion of data collection 
program to include water quulity/sedimeiU, wiodspeed/suu- 
light/r.idiution and soil-moisture in addition to the current 
rainfall-runoff data collection effort upon the adjoined ur- 
ban/rural watersheds C. Establishment of the framework for 
urhan water resources evaluation for subsequent studies 

The procedures A. To complete the data hank for Kalihi 
watershed for use in watershed simulation models develop¬ 
ment. f! To implement the research urban/mral watersheds 
with water quality/sedimcnt, windspecil/sunliglu/raifilion anti 
soil-moisture measurement devices to piovidc a relatively 
complete data collection program for subsequent urban 
hydrology and water resources studies. C. To establish a 
framework for urban water resources systems evaluation. 

SUPPORTED flY U S- Dept, of Interior • O. Wtr. Res Reh. 

6.0077. FLOOD HYDROLOGY AND URBAN WATER 
RESOURCES OB Till-: ISLAND OF OAHU, HAWAII 

FOK, Univ. of Hawaii, Water Resources Research Clr., 
Honolulu, Hawaii 96822 <2R23219961) 

The objectives are. (1> to gain greater understanding of the 
island of Oahu, front available flood data, (2) to investigate 
the effect of urbanization as reflected in changes of flood 
hydrogniphs. (3) to initiate studies for urban ,m<l natural 
watershed models specifically suited for Oahu, Hawaii, and 
(4) to establish guidelines for subsequent studies of urban 
water resources systems analysis for Oahu, Hawaii 

This project lias been funded for a tlirce-yeiir period study. The 
first phase was completed and a report was published ns 
Technical Report No. 64, Water Resources Research Center. 
University of Hawaii, March, 197.1. 

Document provided to S.S.I.E by the Highway Research Infor¬ 
mation Service. 

SUPPORTED BY University of Hawaii 

6.01)78, INSTANT ANFOtJS (JN1T IIYDROORAPH ANAL- 
YSIS OF HAWAIIAN SMALL WATERSHEDS 

R HVliVG, Univ. of Hawaii, Water Resources Research Ctr., 
Honolulu, Hawaii 96822 

Abstract. An analysis of 2U0 flood hydmgraphs of 29 small 
watersheds on Oahu show sonic unique hydrologic charac¬ 
teristics. Many of the.se watersheds are small, some measur¬ 
ing less than 5 square miles, and they have extreme varia¬ 
tions in rainfall. Between 4 and 15 single-peak hydrogniphs 
were collected for each watershed. The Instantaneous Unit 
Hydrograph was more adaptable for ocean island conditions 
such as the Hawaiian Islands, and each individual watershed 
could be treated by compntuis. In analyzing these flood 


period. A good correlation was found to exist I 
live rain fall duration and the watershed area. 

Pub. Aug 70: 56p., NTIS No 1*11-204 549. I 
$0.95. 

SUPPORT ED BY L'.S. Dept of Interior ■ O.W.I 

6.0079, FLOOD INVESTIGATIONS FOR SM^ 
IDAHO 

UNKNOWN, US Dept, of the Interior, Oeoh 
Hoiso^ Idaho 837()2 

To provide highway design data based on in 
frequency of floods for small drainage basins 
mi ) in Idaho. 

To collect and compile annual peak discharge dm 
selected sites throughout Idaho. Those data ivi 
by statistical methods to provide flood m. 1 
frequency data on which sound hydraulic a 
design of culverts and small bridges cun be mad 

Establish, operate, and maintain crest stage gag 
sufficient hydrologic data, statewide, upon w' 
statistical analyses of flood magnitudes anil I 
small drainage basins can he made. 

A 10-year data collection phase ended on Sept 
data collected to that dale has hcen analyzed 
flood magnitude and frequency relations havi 
The relations are to lie published in two repr 
design manual for the Idaho Department of I 
will lie an administrative report. The second 
the entitc analysis and will |>e an open-file repot 

Complete reports described above and listed ho! 
data collection effort to provide data in areas o 
flood magnitude and frequency relations arc 
Continue, as required, special studies in river li 
reviews of environmental impact studies. 

SUPPORTED IIY U S Dept of Interior • (ieolo; 

6.0080, A METHODOLOGY STUDY TO 
EVALUATION CRITERIA FOR WILD Al 
RIVERS - REPORT ON FLOOD CONTROL S 
• IDAHO 

J.J. PEMILUS, Univ. of Idaho, Water Resources R 
Mrmunv, Idaho 83843 

Abstract: The report lists major tributaries to the 
and gives monthly ami annual records of 
precipitation and discharge of Die Salmon at v 
Apparently, no floods have been caused by min 
but most are caused by u combination of hca 
•mil rain runoff. The history of flooding in the 
is recounted imd ;ui appendix of IK maps ilb 
probably inundated during the Salmon's worst 
occurred in 1894. Costs of past floods are e 
populations of small communities within the . 
arc given. Potential flood control storage sites j 
along with costs and benefits. 

Pub. Feb 70. 88p , NTlS No. Pll-197 997. D 
$0.95. 

SUPPORTED BY U.S. Dept, of Interior - O.W.B 

6.0081, WATER WARNINGS AND SI 
mouz'ACrc 
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6 . 0086 , 


AWS/DO is OPR for Volume I. which applies lo all AWS 
units. AWS Forms 39 and 39a are prescribed in this volume 

Pub- Oct 71: 28p„ NTIS No. AD-732 263: PC $3.00 Ml- 
$0.95. 

SUPPORTED BY U S. Dept, of Commerce • N O.A A 

6.0082, FLOOD FLOWS FROM SMALL DRAINACiE 
BASINS IN ILLINOIS 

G.IF CUKTIS, U S. Dept of the Interior, Geological Survey, 
Champaign, Illinois 61820 

A large percentage of costs for highway drainage structures is 
for culverts. Efficient culvert design requires information on 
magnitude and frequencies of floods from areas of less than 
10 square miles. Such small areas are not covered by the 
1954 report ‘Floods in Illinois: Magnitude and Frequency.‘ 

To prepare a report which will complement the 1954 Flood- 
Frequency Report, and which can he used by those charger! 
with highway culvert design. More specifically, to prepare a 
report presenting methods of estimating magnitude and 
frequency of floods occurring on drainage areas less than K) 
square miles in Illinois 

Gather data for annual flood events from a State-wide network 
of about 100 crest-stage gages on drainage areas of less than 
10 square miles Gather supplemental hydrographic parame¬ 
ters at each of these sites with a network of 25 roving recor¬ 
ders Define selected hydrographic, climatic, and basin 
parameters for each site. Define frequency levels by Log 
Pearson Type III Analyses. Run multiple regressions using all 
significant parameters and provide estimating equations for 
determination of imignilude and frequency of floods at 
ungaged sites draining less than 10 square miles 

Annual maximum Hood data were determined for the network 
of small- area stations Precipitation ami hydrographic 
records were collected fur 19 of the stations. Analog 
precipitation and hydrographic records for 250 storm events 
for 22 stations were processed for use in calibration of the 
USGS Rainfall-Runoff Model Long-term rainfall records for 
one station were provided by L'.S. Weather Service to use 
with the model to generate long-term annual peak discharges. 

Calibrate USGS rainfall-runoff model so that annual peak 
discharges can lie generated on the basis of long-term rainfall 
records. Continue record collection at present level to pro¬ 
vide additional input to the rainfall-runoff model and lo ex¬ 
tend the period of actual annual peak discharges. 

SUPPORTED BY II.S. Dept, of Interior • GcologictiJ .Survey 

6.0083, DEVELOPMENT OF A FLOOD AND POLLUTION 
CONTROL PLAN FOR THE CIIICAGOLANl) ARFA • 
COMPU TER SIMULA TION PROGRAMS 

DJI. a/UFCIIII.I.. Illinois Inst for Envir. Qlty, Chiaigo, Il¬ 
linois 

Abstract; Several alternatives have been suggested for solving 
Ihe waterway flood and pollution problems caused by com¬ 
bined sewer overflows in the Chicago Metropolitan Area. 
This report describes the evaluation of many of these alterna¬ 
tives with the same computer simulation models of hydrolog¬ 
ic and pollution events The criteria was established that the 
largest storm period or combination of storm and ground 
moisture conditions on record should not produce haekflow 
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6.0084, BACKGROUND SURVEY - SURFACE 
DRAINAGE PROGRAM, MADISON, ST. CLAIR, MON¬ 
ROE AND RANDOLPH COUNTIES, ILLINOIS 
UNKNOWN, Southwestern 111. Plan. Comm., Collin.uille, Il¬ 
linois 62234 

Abstract: The report presents an inventory and description of 
preliminary findings based upon previously established infor¬ 
mation related to drainage ami flood damage control in 
Madison. St. Clair, Monroe and Randolph Counties. Prelimi¬ 
nary findings include basic information concerning the physi¬ 
cal and hydrologic diameter of the region, and inventory of 
responsible agencies, and u report on the status of drainage 
within the major hydrologic units. 

Pub. Apr 73: I02p., NTIS No. PH-222 504/3: PC $7.25 MF 
$1.45- 

SUPPORTF.D BY Illinois State Government • Springfield 

6.0085, LAHORATORY STUDIES OF CONSERVATION 
AND DRAINAGE STRUCTURES 

II.A. JONHS, Univ. of Illinois. Agricultural Experiment Sla , Ur- 
bona, Illinois 61801 <11.1 .lj-1 (1-03 15) 

Objective: Investigate performance of soil and water conserva¬ 
tion structures by means of hydraulic model studies, study 
water flow patterns into subsurface drains; and determine 
causes of failure of certain conservation .structures tinder 
flood conditions anti to study remedial measmes for preven¬ 
tion of such failures. 

Approach: Several model studies of behavior of drop-inlet 
structures, and energy losses through these structures have 
been performed; measuring flumes used in the field, 
calibrated, title drainage problems including How patterns, 
soil movement and filtering materials, studied. Pilot 
traversing equipment has been and is being used lo study 
velocity distributions in structures under several flow condi¬ 
tions. A lilting model holding table cupable of supporting 40 
tons is available for tile or w atershed studies or flood flow in¬ 
vestigations. 

Progress: A paper repotting the results of the study of water 
drop size and impact velocity on the detachment of soils was 
revised and is scheduled for publication in volume 14(1971) 
of the Transactions of ASAU. An initial study to determine 
the nature of sediment transport in a 4-ineh inside diameter 
corrugated plastic drain tube was completed. Brown sand was 
separated into 4 si/e ranges to test the effect of particle 
diameter on transport. All other factors were kept constant. 
The sand was inserted onto the drain lube after equilibrium 
flow conditions were established and observations taken of 
the nature of the transport action. The study showed that 
particles I to 2 mm in diameter settled in the bottom half of 
the corrugations. Smaller si/ed panicles moved along the 
tube because of the turbulence and were eventually carried 
out of the lithe. In a second study, a sediment metering 
device was constructed and used lo determine a relationship 
between relative sediment load and slope at incipient deposi¬ 
tion A model study was started to determine the charac¬ 
teristics of flow in a livestock oxidation ditch. In a typical 
oval shaped oxidation ditch the waste solids settle at 2 loca¬ 
tions causing anaerobic conditions to develop in a system 
that is designed to be aerobic. The objective of this study is 
to improve the hydraulic conditions in the ditch so that set- 
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The objective of this project is to evaluate the capabilities and 
limitations of remote sensing as an operational tool for the 
assessment and prediction of environmental and ecological 
impacts of flood control reservoirs The Sangamon River 
Basin will be monitored before, during, und after the ex¬ 
pected construction of the Oakley Reservoir Data supplied 
by remote sensors mounted in aircraft and spacecraft (ERTS 
| and ERTS II and EREP) will be used. 

Sponsor’s address: Department of tlie Army, Construction En¬ 
gineering Research Laboratory, Interstate Research Park, 
P.O. Box 4005, Champaign, Illinois 61820. 

SUPPORTED BY U S. Dept of Defense - Army 

6.0087. DRAINAGE AND FLOOD CONTROL PLAN - 
MARION COUNTY, INDIANA SEPTEMBER 1970 
UNKNOWN, Morion Co. Mclrop Dev Dept., ttufitmapolis, In¬ 
diana 

This report is a comprehensive study of watersheds in ami en¬ 
tering Marion County. It delineates, describes, measures anti 
classifies each watershed It inventories and determines the 
adequacy of all watershed studies previously conducted, and 
broadly identified needs for future studies Based upon 
adequacy of existing studies and needs for future studies, it 
estimates costs for producing detailed comprehensive 
drainage and flood control plans for each watershed. The ap¬ 
pendix provides detailed stream information The report in¬ 
cludes twelve folded topographic maps in n pocket attached 
to the tear cover displaying watershed delineation and cer¬ 
tain stream information. 

Pub. Sept. 70: NTIS on Dept of Metro. Devel., K. 2041 City 
Co. Bldg. Ind , Ind. 46204 

SUPPOR TED BY IJ.S Dept o1‘ Housing & Urban Develop¬ 
ment 

6.0088, INITIAL RESULTS FROM THE UPPER WABASH 
SIMULATION MODEL 

T.P. CHANG. Purdue University, Water Resources Research 
Ctr., Lafayette, Indiana 47907 

Abstract: A recently built simulation model for the Upper 
Wabash rcsecvoir-rivcc system in Indiana was used to study 
how hest to operate that system The construction of the 
model and of the three daily operating policies for it {that 
presently employed hy the Corps of Engineers, the Drainage- 
Area Ratio and the Storage-Volume Ratio) were out lined in 
two preceding reports. This report discusses results that were 
obtained with each of the three policies applied to various 
reservoir configurations having up to five reservoirs, using a 
variety of tunoff input, and for several alternative values of 
official flood- stage flows. The DAR and SVR policies were 
both superior to that used by the Corps when the runoff was 
less than 10 inches. Results obtained for the addition of a 
small water supply demand at one reservoir indicated that 
small changes in the mix of project require careful alteration 
of the operating policies throughout the system. The major 
conclusion was that this practical model ami its operating 
policies can be a useful aid to design, planning and regulato¬ 
ry agencies. 

Pub. Mar. 73: 99p., NTIS No. PB-219 478/S: PC $3.00 MF 
$0.95. 

SUPPORTED BY U.S. Dept, of Interior - O.W.R.T 
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Abstract: This research project was initiated 
natural establishment of plant species in shi 
on recently exposed mudflats following the a 
floodwaters in Iowa’s large reservoir systems 
suitable species for establishment as wildlift 
erosion control. The development of vegetati 
tivcly stable shoreline in Iowa contrasts shar 
reservoir Hood pools The shoreline of the 
subimpoundment of the Coralville Rcsi 
vegetated. This esthetieally pleasant area hat 
soil erosion and provides manageable natura 
and wildlife. On the other hand, the impact ' 
luations in the water level of the Coralvtll 
strikingly visible. Dead standing trees, spcct 
the original forest, dominate the upper read 
pool landscape. Mud ami dchris character); 
mediately following the recession of floodwah 
Pub Jill 73: 78p, NTIS No. PU-226 347/3: 
$1.45. 

SUPPORTED HY U S Dept of Interior - O.V 

6,0090, STREAMFI.OW CHARACTERISTIC 
R. HEDSfAN, U.S. Dept, of the Interior, Ge< 
Lawrence, Kansas 66044 
This research is part of the program of wati 
vestigations conducted hy the U. S. Gcolo 
cooperation with the State of Kansas 
Purpose: To present streamflow data in terms i 
ful for the development of optimum benefit 
hie water supplies and optimum protection fr< 
Methods: Standard statistical and correlative ai 
to forecast high. low . and base flow at gag< 
streams An appraisal of the stream-gaging i 
made. Studies of the following arc to he inch 
jecl: ( I) transmission losses front reservo: 
forecast of likely low flow of streams in ihi 
tore; {3) river encroachment; (4) regional 
flow; (5) partial duration series of floods;(6) 
and basin characteristics; (7) streamflow sirm 
SUPPORTED BY U S. Dept of interior - Gc< 

6.0091, FLOOD INVESTIGA’I IONS - H1C 
MISSION - KANSAS 

//./?. I/EJI., U.S. Dept, of the Interior, Gc< 
Lawrence, Kansas 66044 
There is a need to appraise the flood charucte 
streams specifically to permit the most off 
Kansas bridges and culverts, but indirectly to 
nitude, frequency and influencing factors of 
for all agencies requiring information 
To appraise the flood characteristics of Kansas 
A crcst-stage gage network, supplemented with 
network, is operated to provide basic data of 
from small drainage areas. Similar hnsic 
drainage nrens are avnilahle from the gaging 
Flood-frequency relations sire heing determ 
data by standard statistical methods. Relatio 
the information to ungaged sites arc being dc 
tipic regression analysis using physical and 
terislics of the hasins. Subsequently, churact 
control reservoirs-and o ow from unc in rol 
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model has been successfully applied u> ihrce basins as a step 
toward better definition of relations for small drainages One 
major hridge-site report was completed. 

The rainfall-runoff model will be applied to as many as possible 
of the 14 basins for which data appear to be adequate 
Bridge-site reports will be prepured on request. 

SUPPORTED BY U.S. Dept, of Interior • Geological Survey 

6.0092, STREAMFI.OW PATTERNS WATERSHED 
CHARACTERISTICS THROUGH USE OF OPSET • A 
SELF CALIBRATING VERSION OF STANFORD 
WATERSHED MODEL (ABUUF.V) 

LD. JAMES, Univ of Kentucky, Water Resources Institute. 
l.exington, Kentucky 40506 

Abstract: More informed selection among alternative flood con¬ 
trol measures requires better information on marginal dif¬ 
ferences in flood hazards associated with marginal differences 
in tributary watershed characteristics. Hydrologic modeling is 
the most promising approach to answering ihis question, 
however, the use of existing models is hampered by the 
absence of information correlating model parameters with 
physical characteristics of the watershed. To deal with this 
situation, a method was developed for estimating the parame¬ 
ter values for the Stanford Watershed Model which best 
match recorded with simulated strcamflows. Physical charac¬ 
teristics were measured for 17 rural watersheds Correlations 
between the characteristics and the parameters were ex¬ 
amined. Changes in parameter values with urbanization were 
also examined. The results were used to study variations in 
downstream flood peaks and in average annual flood 
damages associated with various tributary watershed charac¬ 
teristics. The end product is designed to help guide urban 
development to minimize flood damage and storm drainage 
cost. 

Pub. 1970: 127p » NTIS No. PIM9K 444: PC $3.00 ME $0.95. 

SUPPORTED BY U.S. Dept of Interior • O.W.R.T. 

6.0093, FLOOD-FREQUENCY STUDY - KENTUCKY 

C.U. UANNUM, U.S. Dept, of the Interior, Geological Survey, 
Louisville, Kentucky 40202 

A statewide flood magnitude and frequency report was 
prepared and published in 1962, hut the cut-off dale for 
computations was the 1957 water year. The nation-wide 
flood frequency studies had a 1959 water year cut-off for 
part 3b and a I960 water year cut-off for pstrl 3a. The Ken¬ 
tucky Department of Highways lias requested that the studies 
be updated as soon ns possible. The Highway Department 
and their consulting engineers are the largest users of this in¬ 
formation. 

To develop procedures and techniques for estimating probable 
frequency of flooding on streams, gaged or ungaged, 
throughout the state. Update the previous report to include 
records at gaging stations through the 1969 water year. Dam 
analyses to he made using the regression method rather than 
the Index flood method. 

A comparison of the Log-Peurson Type HI plots with the flood- 
index method plots indicates the former is appropriate when 
outliers are removed from the sample of peak discharges. 


Multiple-regression analysts will be made of floods for 
designated recurrence intervals with basin parameters. 
Results will be regionalized and report prepared during next 
fiscal year. 

SUPPORTED BY U.S Dept of Interior • Geological Survey 

6.0094, FLOOD FREQUENCY OF SMALL STREAMS IN 
LOUISIANA 

UNKNOWN, U.S. Dept of the Interior. Geological Survey, 
liaiotr Roitfte, Louisiana 70H03 

Definition of the magnitude and frequency of floods in streams 
with drainage areas of less than 10 square miles are required 
for hydraulic design of highway culverts 

Determine the effect of basin parameters in different physio¬ 
graphic settings so that methods may be established to calcu¬ 
late frequency of peak discharges from ungaged drainage 
areas of less than 10 square miles 

Stage-rainfall recording stations and crest-stage gages on 
selected culverts will he established on about 75 drainage 
arcus. Diainagc area parameters will he determined and final 
analysis made after about K) years of data collection so that 
long-term runoff can be simulated. 

Data collection was continued at the guges now in operation 
Work was continued on culvert ratings. Emphasis was placed 
on processing records collected at the 50 dual-digital guges. 

Data collection ami data processing will be continued; compu¬ 
lation of culvert ratings will he completed Work will he con¬ 
tinued for (he purpose of making a preliminary analysis and 
providing preliminary methods of computing flood-frequency 
relations for small streams. 

SUPPORTED UY U.S Dept, of Interior • Geological Survey 

6.0095, HYDROLOGIC STUDIES (STORM STUDIES) 

II J. OAIUILTI. U.S. Army, Engineering Division, /Veil' Orleans, 
Louisiana 70160 

There are K Part I and 12 Part I! studies to be completed. 
Results of Storm Studies are summarized anti published by 
office of the Chief of Engineers as ‘Storm Rainfall of the 
United Slates.’ and distributed to U. S. Army Engineer Divi¬ 
sions and Districts for pertinency to basic design criteria for 
flood control and other projects 

SUPPORTED flY U S. Dept, of Defense • Army 

6.0096, GRAND ISLE, LOUISIANA, AND VICINITY HUR¬ 
RICANE PROTECTION ASSOCIATED WATER FEA¬ 
TURE, BAYOU LAFOURCHE • LOUISIANA (AllllREV) 
UNKNOWN, U.S. Army, Engineer District, AVw Orleans, Loui¬ 
siana 701 60 

Abstract: The report describes the administrative proposal for 
construction of about 43 miles of exterior levees together 
with associated borrow pits, drainage structures, and other 
appurtenances to provide protection from hurricane floods 
along both hanks of llayou Lafourche from Larose to a point 
2 miles south of Golden Mendow, Louisiana. This project is 
located entirely In Lafourche Parish, Louisiana. Environmen¬ 
tal impnets are discussed. 

Pub. Sep. 72: 39p„ NTIS No. KIS-LA-72-S427-D: PC $4.00. 

SUPPORTED BY U S Dept, of Defense • Army 


6.0098. 

proximate!)' 36 miles) on the west bank or the Mississippi 
River including a new floodgate at Empire and construction 
of a new levee from Phocnt* to Bohemia (approximately 16 
miles) on the cast hank In addition, a harrier levee from 
Bohemia to 10 miles above the Head of Passes to protect the 
west bank of Plaquemines Parish from hurricane flooding will 
be huill Drainage capability and roadway access will be 
maintained within the project area Environmental impacts 
are discussed. 

Pub Aug 72 34p„ NTIS No EIS-LA-72-5425 D: PC S3.75 

SUPPORTED BY U S Dept of Defense • Army 

6.0098, LAKE PONTCHARTRAIN. LOUISIANA AND 
VICINITY • HURRICANE PROTECTION PROJECT 
UNKNOWN. U S. Army. Engineer District, New Orleans, Loui¬ 
siana 70160 

Abstract The project is concerned with construction of har¬ 
riers, levees, and hurricane protective works in Jefferson and 
Saint Charles Parishes. Louisiana for the purpose of flood 
control and protection of lives and properly Effects expected 
due to construction include destruction of marshes anil loss 
of wildlife habitat 

Pub. Apr. 72: 96p . N ITS No. EiS-LA-72-5174-D. PC $7.00. 

SUPPORTED BY U S Dept of Defense • Army 

6.0099, MORGAN CITY, LOUISIANA. AND VICINITY 
(FRANKLIN AND VICINITY AREA) 

UNKNOWN. U S Army. Engineer District, New Orleans. Loui¬ 
siana 70160 

Abstract: The statement proposes a project which provides for 
the enlargement of 21 4 miles of existing levee and construc¬ 
tion of 3.5 miles of new levee in the vicinity of Franklin, 
Louisiana, to minimize flooding from a severe hurricane Nu¬ 
merous pipeline crossings will be relocated, existing pumping 
stations will be modified, and drainage structures will be 
modified or replaced to meet increased levee grades. The 
project will effect a complete closure of the area to be jmi- 
tected. The project is located in Si. Mary Parish, Louisiana 
Significant environmental impacts in the project area are not 
anticipated. Other than additional horrow ureas, the project 
will alter the existing terrain only to the extent of raising and 
strengthening the existing Federal levees, and the construc¬ 
tion of 3 5 miles of new- levee The human environment will 
be enhanced by protection of life and property during hur¬ 
ricane flooding. 

Pub. Jan. 73: 66p., NTIS No. EIS-I.A-73-09H9-F: PC $5.50 MF 
$0.95. 

SUPPORTED BY U S. Dept of Defense - Army 

6.0100, RED RIVER EMERGENCY BANK PROTECTION, 
LOUISIANA, ARKANSAS, AND TEXAS 
UNKNOWN. U.S. Army, Engineer District. New Orleans , Loui¬ 
siana 70160 

Abstract: The project is concerned with emergency measures ut 
t6 locations along Red River between the Mississippi River 
and the vicinity of Index, Arkansas for the purpose of flood 
control and river bank protection. Effects expected due to 
construction are expected to be beneficial. Unavoidable per¬ 
manent adverse effects w-ould be reduction of land area and 
shortening of Red River 

P h ti n 7?- dan MT C r C T a -j-i c li t- r,,- m - 
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R.IV HAFUSI-. Malhcmiilicii Incorporated, llefi 
20014 

Abstract: The research, based on accepted tl 
finance and grounded in welfare economics 
important findings in it number of controver; 
it is concluded that the net fiscal benefits a 
pormnt advantages in the determination 
governments would he willing to contribute 
flood control projects, but somewhat less npp 
analysis of economic efficiency benefits and i 
tional perspective. Second, its value in asses- 
fcctiveness of investment from the federal go 
spectivc is negligible, since a portion of im 
gains are returned as tax revenues for all p' 
Federal expenditures. 

Pub. Sep. 71: 13 Ip., NTIS No. AD-734 K.34: 
$0.95. 

SUPPORTED BY l/ S. Dept, of Defense - Am 

6.0102, FLOODS FROM SMALL DRAIN/ 1 
MARYLAND 

UNKNOWN, U.S. Dept, of the Interior, (iei 
College Park, Maryland 20740 

Large expenditures of funds for new highway c- 
for improvement of existing highways have foi 
tion of highway engineers on the need lor 
hydrologic data on snmll diainagc areas. J 
designed to supplement existing netwmk 
record gaging stations with the collection and 
noff ami rainfall data from drainage ureas less 
miles. 

Rainfall and runoff data fiom small diainagc h. 
square miles) will lie collected and amily/ci 
method to predict Hood magnitudes ami recur 
The development of accurate Hood design po 
past has been hampered by a scarcity of fl 
small drainage areas. The results of this study 
ticularly useful in establishing impioved enter 
drainage structures. 

Ahoul 40 crest-stage gages with flood hydiogi.i 
recordets are being operated and Hood disc 
monls are being made m miscellaneous site: 
analyzed to determine flood- frequency rein 
relations of lag times mid otliei basin char 
flood runoff data will be evaluated iti e< 
developing the method for predicting Hood i 
recurrence intervals. 

Maintenance ami servicing of all gages was ci 
digital rainfall recorders tmd 3 digital sttige 
installed at various gage sites. Indirect metisur 
peaks from tropical storm Agnes were compiii 
gage sites Long term rainfall data from two u 
service rain gages were mudy/ed and proco 
unit rainfall data at five-mhuitc intervals 
storms for use as drainage basin computer mo 
siderablc progress lias been made on prepnrai 
covering the floods of August and September 
port now is considered ubotil 70 percent corny 

Regular servicing tmd dutu processing opcrntio 

lim /»rl Anmlor U- ..'I. ,r 


slCIVJVC* lUUt HUUH 4UVIU 

Abstract. The river and flood forecasl ami warning service of 
(he National Weather Service depends on meteorological 
data and a vast hydrologic reporting network of nearly 5000 
river and rainfall stations. Reports are collected daily or on a 
criteria basis during periods of heavy rainfall and/or high 
flow in the rivers In 1967-1969, an experiment in river and 
rainfall data collection via NASA's ATS-1 satellite was con¬ 
ducted. the technical and and operational feasibility of data 
collection from remote sites via satellite was proved in the 
test NASA will launch For NOAA in 1973 the first in a 
planned series of geostationary operational environmental 
satellites (GOES). In conjunction with this, a prototype net¬ 
work is scheduled for installation in the Columbia Basin of 
the Pacific northwest. This system could form the basis for a 
national data collection system to serve the nation's water 
resources users. During the next decade, it is anticipated that 
the hydrologic data collection network will double in order 
to satisfy river and flood forecast service needs placed upon 
the National Weather .Service. 

Pub Sep. 71: 6p., NTtS No. COM-72-10564: Reprint. 

SUPPORTED BY U S. Dept, of Commerce • N.O A.A 

6.01114, HYDROLOGIC EQUIPMENT • FLASH FLOOD 
ALARM SYSTEM 

It'. .STd/tTS, U.S Dept, of Commerce. Equipment Devclopmnt. 
Lab.. Silver Spring, Maryland 20910 

Technical objective: Improve equipment used for measuring 
hydrologic parameters as requested by the NWS Office of 
Hydrology. 

Approach: Redesign the Fiasli F : lood Alarm System to provide 
for battery ami radio operation. Develop, test, anti evaluate 
electronic telemetering devices for interfacing the tipping 
bucket. Universal, anil Fisher St Porter precipitation gages to 
the data acquisition remote control (DARC) telemetry 
system. Collect data on various evaporation measuring 
devices to assist energy transfer studies being performed by 
the NWS Office of Hydrology. 

Progtcss: Development work tin a modified Flash Flood Alarm 
System w|iieh will permit low power battery operation of the 
remote components has been completed, and TiScIi of this 
radio version of the alarm is underway . Test and evaluation 
is virtually completed on prototype digitizers for tipping 
bucket and universal precipitation gages Energy budget mea¬ 
surements have been made at the Sterling Research and 
Development Center lest site throughout the year. An experi¬ 
ment in heating the water in an X-3 evaporation pan to allow 
energy hudget readings to he made through the winter Inis 
been generally successful. 

SUPPORTED UY U.S Dept, of Commerce - N.O.A.A. 

6.OIOS, FLOOD PROOFING DECISIONS UNDER UNCER¬ 
TAINTY - AN APPLICATION TO THE- CONNECTICUT 
RIVER DASIN 

i\ AKULU, Univ. of Massachusetts, Water Resources Research 
Clr . Amherst, Massachusetts 01002 

Abstract: Results arc presented of the economic potential of 
flood proofing measures for reducing flood damages. The 
empirical application focuses on several communities in the 
Connecticut River Basin. A literature review of flood proof¬ 
ing measures and a treatment of decision-making under un¬ 
certainty arc included. A partial equilibrium framework 
(model) for making flood proofing choices for various types 


iiiuumicu, <niii auiuc JuiuiKs are nuiue concerning me in¬ 
cidence of benefits and costs of such flood damage reduction 
measures. 

Pub Aug. 73: I09p., NILS No. PB-228 133/5: PC 58.50 MF 
$1.45. 

SUI'I’ORTED BY U.S. Dept, of Interior • O.W.R.T 

6.0106, FLOOD FLOW CHARACTERISTICS OF SMALL 
BASINS IN MASSACMUSETrS 

(' G. JOHNSON, U.S. Dept of the Interior. Geological Survey, 
Huston, Massachusetts 02203 

To obtain an adequate measure of slieamfiow characteristics of 
small drainage arcus, and to analyze the streamfiow records 
for particular needs of the highway engineer. 

I he development of" a technique for estimating the magnitude 
and frequency of floods on small drainage areas in Mas¬ 
sachusetts for the use of the highway engineer. 

Insinuation and maintenance of 10 continuous-recording stream 
gages with recording rain gages plus about 40 crest-stage 
gages on drainage basins of less than 10 square miles, all 
located in carefully selected places so as to sample a wide 
range of physiographic variables, and prohably using a multi¬ 
ple-regression analysis. 

Discharge data has been collected at 5 continuous-recording 
streamfiow stations plus recording rainfall records in addition 
to animal peaks at the 15 crest-stage gages. A status report 
has been started. 

Continuation of data collection. 

SUPPORTED BY U.S. Dept of Interior • Geological Survey 

6.0107, DESIGN OF OPTIMAL PRECIPITATION NET¬ 
WORKS 

IF.iV/. GHAYMAN, Mass. Inst of Technology, School of En¬ 
gineering. Cambridge, Massachusetts 02139 

AhsCrnct: The design of a precipitation measuring network 
based on the cost of the network and the benefits derived 
from the measurements is demonstrated. A single objective, 
maximize net national income and a single purpose use of die 
measurements in a flood warning system form the basis for 
the analysis. Two models are developed to determine Hie net 
benefits resulting from a particular network design. One 
model is a simulation model in which a trace of floods is 
generated, the error in flood prediction as a result of 
precipitation measurements is simulated and the net benefits 
are calculated. A second model is based on the convolution 
of probability distributions to determine the expected value 
of net benefits. A ease study is performed in which the ex¬ 
pected value model is used to determine Hie optimal 
precipitation measuring system for a river basin hased on 
data representing the West Branch of the Susquehanna River. 
This study indicates the importance of considering network 
accuracy in the design of the network and in determination 
of the feasibility of a flood warning system. 

F > ub. Mar. 73: I26p.. NTlS No. PB-227 221/9: PC S5.75 MF 
SI.45. 

SUPPORTED UY U.S. Dept, of Interior - O.W.R.T. 

6.0108, HURRICANE PROTECTION PROJECT, STRAT¬ 
FORD, CONNECTICUT 

UNKNOWN, U.S. Army. New England Division. Waltham, 
Massachusetts 



icmrotjf) ur shortterm effects to the biologrca makeup oi 
the urea nu) occur when the control gales are closed during 
periods of tidal flooding 

Huh Dee 71 . 36p , NflS No PB-204 S71-D PC $3 00. 

SUPF’ORTFD BY U S Dept of Defense • Army 

6.0109, OPERATION AND MAINTENANCE OF NF.W 
BEDFORD HURRICANE BARRIER, MASSACHUSETTS 
r.VAVLMF,V. US Arm>. New England Division. Haltlnitn, 
\{astoihuseiis 

Abstract The project proposes operation and maintenance of 
the main harbor battier and dike and its related structures 
Environment.il impacts include protection lo the highly 
developed commercial, industrial and residential areas from 
tidal flooding during major coastal storms and hurricanes, 
serves a protective facility for harbor- bused and transient 
vessels', compressed ait jetting which causes some temporary 
turbidity, rodent control Rodent control and air jetting could 
be considered to have possible adverse effects. 

Pub Aug. 73. 37p . NTIS No LlS-MA-73-1353-F: PC $4.00 
MF SI 45. 

SUPPORTED BY U S Dept of Defense • Army 

6.0110. OPERATION AND MAINTENANCE OF NEW 
BEDFORD HURRICANE BARRIER. NEW BEDFORD, 
MASSACHUSETTS 

C.VK'.VUH'.V. US. Army. New England Division. Waltham, 
Manat hnsetis 

Abstract The New Bedford Barrier is located on the 
northwesterly side of Buzzards Bay. 50 miles southerly of 
Boston. Massachusetts. It extends for a total distance of ap¬ 
proximately 3 \)1 miles across the southerly portion of the 
City of New Bedford and the Town of Fairhuvcn. The state¬ 
ment concerns the operation and maintenance of the main 
Harbor Barrier and Dike and its related structures. 

Pub hn. 72: 3 Ip . NTIS No. EIS-MA-72-4782-D: PC $3.75. 

SUPPORTED BY U S Oept of Defense - Army 

6.01 II. NEW LONDON HURRICANE PROTECTION PRO- 
/ECT, NEW LONDON. CONNECTICUT 
L'\KSOW\, U S Army, New England Division, Waltham, 
Massachusein 

Abstract Construction is proposed of a 5,900 ft. system of 
earth Tilled rock protected barriers, with navigation openings, 
for protection of the City of New London. Connecticut, from 
hurricane flooding. The impact would be favorable, replacing 
a blighted area facing a valuable waterfront with an area 
where manufacturing, open space, parks, walkways, and 
shorefishing facilities could be developed. Views would be 
restricted, and a temporary adverse effect on marine life dur¬ 
ing construction would result. 

Pub. Jul. 71: 21 p., NTIS No. PR.201 310-F: PC $3 00 ME 
SO.95. 

SUPPORTED BY U.S Dept of Defense • Army 

6.0FI2, RAINFALL-RUNOFF* RELATIONS ON URBAN 
AND RURAL AREAS 

h.F. ISRATER, Univ. of Michigan, School of Engineering, Ann 
Arbor, Michigan 48UI6 (72P00617) 

Objectives of the project are lo gain a better understanding of 
the factors which control the relationships between storm 
rainfall, or snowmelt, and the resulting storm runoff, and to 


operation of facilities for control of pollution di 
water arid or combined sewage 
SUPPORTED BY U S. Environ Protect. Agency • 

6.0IU, FORECASTING RAINFALL AND St* 
FLOODS ON UPPER MIDWEST FRN WATER.SI 
C£ BOILERS, Univ. of Minnesota, St. Anthony I 
Lab., \finncapalis, Minnesota 554 1*1 
The objective of this study is the development oi 
procedures and the correlation of hydrologic «lnt 
the prediction and control of spring floods in h 
Midwest watersheds. The study is divided into th 
The first phase, presently under wit)-, involves Hi 
of mctcorologic and hydrologic data concerning 
floods and new data pertaining to floods during 
period. Under Phases II ntul III the dutn vx ill h 
using available mathematical models, iiwidifiuitU 
models, and new models in assist n synthesizing 
ous runoff records, particularly for the spring seasi 
The Upper Midwest is n relatively flat men comp, 
mountainous regions of the country; a study of Hi 
lion of snowmelt to spring floods anil the ctitica 
lions of hydrologic conditions that are characler ist 
floods in this area is urgently needed. Of special » 
he tile water content of snow over huge wnterslic 
with data concerning late winter and onrly sprini 
precipitation, air temperature, soil leinpciulurc. It 
soil moisture, wind, antecedent conditions, mu 
watershed char ucteiisties. 

SUPPORTED BY U.S. Dept, of hilerioi • <) Wtr. I 

6.0114, HRIDOHSITE INVES ITCiATIONS 
C./l TATE, U.S. Dept, nf the Interior, (ieolugii 
Jackson, Mississippi 3 l )2t)5 

The Mississippi State Highway Department arum; 
about $5 million in bridge construction. Slrcnmllt 
hydrologic analyses t>T the basin, and hydraulic 
the proposed crossing arc necessary in pioperl 
these bridges 

To prepare 20 to 50 mlrninlstrutivc hridge-site tepoi 
as requested by the Mississippi Stale Highway Dtp 
At a typical crossing, the report is based on: ( I) liistr 
elevations recovered by the U.S. Geological S 
discharges for these historical floods determined fi 
gaged sites; (3) flood- frequency characteristics »d 
(4> hydraulic characteristics of the crossing. 

Reports including both hydrologic mid hydraulic i 
were prepared for approximately 45 sites. 
SUPPORTED BY U.S. Dopl of Interior - Geologic 

6.01 IS, SPECIAL FLOOD REPORTS • MISSISSIF 
C.II. TATI:, U,s. Dept, of the Interior. Geologic 
Jackson, Mississippi 3‘j205 

Floods are (lie greatest surface-water problem in Ml 
record of the magnitude of those Hoods ami a st 
history of previous floods are of value in dcsigiiiiij 
ing structures .such as bridges, levees, dams arid 
trolling works, and in planning the efficient utili/a 
water resources of the region. 

To prepare an annual report compiling one or tnor 
exceptional magnitude which occur each year sot 



usually over relatively small areas. 

To describe these flood events, it often is necessary to supple¬ 
ment recorded information by interviewing local residents re¬ 
garding flood elevations and rainfall. It is also necessary to 
supplement gaging station data with computed flood 
discharges based on highwatur marks left during the flood. 

Two indirect measurements were obtained from small drainage 
atcas for the flood of luly 30, 1971, on Gallagher Creek in 
Meridian Hie report ‘Gallagher Creek Flood of July 30, 
1971/ was approved for open- file release in Oetoher 1971 
The report ‘Floods in Mississippi, October 1967 Through 
September |969‘ was rewritten and near publication at the 
end of the 1972 fiscal year. Data was collected ami compiled 
for the flood of December 0-7, 1971, in southwestern Missis¬ 
sippi- The report 'Floods in Mississippi, October 1969 
Through September 1971' was written and in review status at 
the end of the 1972 fiscal year 

To collect special flood data as needed to supplement gaged 
data and to compile and report Hood events through the 
1972 water year. 

SUPPORTED HY U.S. Dept of Interior - Geological Survey 

6.0116, DESIGN FOR FLOOD CONTROL AND WAVE 
PROTECTION. CHAGRIN RIVER, EASTLAKE, OHIO • 
HYDRAULIC MODEL INVESTIGATION 

C.K. CHATHAM, U.S. Army, Waterways Experiment Station. 
Vicksburg, Mississippi 3918(1 

Abstract: A l:75-sciilc model of the lower 2000 ft of tlic 
Chagrin River and sufficient offshore area in Lake Eric to 
permit generation of the required test waves was used to in¬ 
vestigate the arrangement and design of certain proposed im¬ 
provements with respect to wnvc action and flood control. 
The proposed improvement plans consisted of (a| arrowhead 
breakwaters in Lake Uric at the mouth of the river, aggregat¬ 
ing about 23GO ft in length; (b> realignment and enlargement 
of the river channel from Luke Eric through the city of East- 
lake, with levees where required to supplement channel en¬ 
largement; (c) a spur channel and an access channel for 
navigation; (d) recreational facilities at the river mouth; and 
(e) the addition of beach fill and protective groins along the 
shoreline east of the east breakwater. A 60-ft-long wave 
machine and electrical wave-height measuring and recording 
apparatus were utilized in model operation. 

Pub. Sep. 70: ‘J2p.. NTIS No. AD-756 118: PC $3.00 ME 
$0.95. 

SUPPORTED IIY U.S. Dept, of Defense • Army 

6.0117, DISCHARGE CHARACTERISTICS OF HUR¬ 
RICANE BARRIER, EAST PASSAGE OF NaRRAGAN- 
SI-TT BAY. RHODE ISLAND - HYDRAULIC MODEL IN¬ 
VESTIGATION 

G.A. PICKERING, U.S. Army. Waterways Experiment Station, 
Vicksburg, Mississippi 39180 

Abstract: The discharge characteristics of the navigation open¬ 
ing (base width of 1500 ft) In the proposed hurricane barrier 
for the East Passage of Nurragansctt Bay, Rhode Island, were 
investigated by means of both section and three-dimensional 
models. Two section models, reproducing the harrier at 
scales of 1:50 and 1:150, were used to determine the effect 
of approach depth, roughness of the barrier, and weir design 
on the discharge characteristics of the structure. A 1:150- 
scale, undlstortcd, three- dimensional model was used to 
determine the discharge characteristics of two weir plans for 


lucscniet) grapnicnity An analysis ol data was mode, and 
discharge equations applicable to both steady state flood and 
ebb flows were developed. 

Pub Apr. 65: 38p., NTIS No. AD-733 847: PC $3.00 MF 
$0.95. 

SUPPORTED BY U S Dept of Defense - Army 

6.0118, ANSONJA-DERBY LOCAL PROTECTION PRO- 
JECT, NAUGATUCK AND HOUSATONIC RIVF.RS CON¬ 
NECTICUT - HYDRAULIC MODEL INVESTIGATION 

G.A PICKERING, U.S Army, Waterways Experiment Station. 
Vicksburg, Mississippi 39180 

Abstract: The Anaonia-Dctby project will provide protection 
for the cities of Ansoniu and Derby. Conn., from flooding of 
the Naugatuck and llousatonic Rivers. The proposed plan for 
containing the river flows requires about 13.300 ft of earth 
dikes and 6850 ft of floodwnlls, extending about 2-1/2 miles 
along the Naugatuck River and 2000 ft along the Housatonic 
River. A LI 20-scale model was used in the investigation and 
reproduced approximately 4000 ft of the Housatonic River 
and 16,000 ft of the Naugatuck River. Tests were concerned 
with flow conditions at bridges and channel transitions, 
water- surface elevations for selection of grades for the dikes 
and floodwnlls, and velocities for use in the design of riprap 
to be placed on the river side of the dikes and in portions of 
the channel Flow conditions were poor and water surfaces 
were higher titan expected in the upper reach of the project; 
however, a satisfactory design was developed for this area. 
Water-surface profiles and bottom velocities tvere obtained 
with the final design for both the design discharge and the 
capacity flow. 

Pub Apr. 69: 46p.. NTIS No. AD-723 969: PC $3 00 ME 
S0.95. 

SUPPORTED BY U.S Dept of Defense - Army 

6.0119, PROTECTION OF NARRAGANSETT BAY FROM 
HURRICANE SURGES 

II.R. SIMMONS, U.S Army, Waterways Experiment Station, 
Vicksburg, Mississippi 39180 

Ahstraet: The design of barriers for protection of Narruganseit 
Bay against inundation by hurricane surges required use of a 
comprehensive model to determine the effects of proposed 
structures on normal tide and hurricane surge heights, cur¬ 
rent velocities, the salinity regimen of the bay. and the rates 
of diffusion and flushing of pollutants discharged into the 
bay. Model tests indicated that barriers should not be located 
in the central portions of the bay because of excessive buil¬ 
dup of surge heights downstream from such harriers, that a 
lower bay barrier alone could not satisfy the requirements of" 
the Navy and at the same time afford the desired reductions 
in surge heights at upstream locations, but that the combina¬ 
tion of a gated structure at Fox Point for the protection of 
Providence with a system of lower bay barriers with ungated 
openings could satisfy the requirements of Ihe Navy fior max¬ 
imum current velocities and at the same time provide hur¬ 
ricane surge protection throughout the bay system. 

Pub. Oct. 64: 122p., NTIS No. AD-718 220: PC $3.00 MF 
$0.95. 

SUPPORTED BY U.S. Dept, of Defense - Army 

6.0120, FLOOD-CONTROL PROJECT HOOSIC RIVER. 
NORTH ADAMS MASSACHUSETTS 

UNKNGWN , US. Army, Waterways Experiment Station, 
Vicksburg, Mississippi 39180 
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Adams, Massachusetts. were conduced to -pplemen 
vcrifv Indraulic computations for the tmt.al design or to 
lies clop alterations effecting greater hydraulic cfncu:ncy o^ 
reduction >n construction costs A 1.30-scale model wa* »std 
,o check each design features ns chute alignment, supereleva- 
iu,n in hcnds. hydraulic performance of stilling bnsm. weir, 
and transitions, requirements for intakes and out cts, "•"> 
heights ,md elevations of bridges. 

p.ih Jun 62 ISftp. N1IS No. AD-757 403: PC $3 00 MF 
$(l 95 
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6.0521, I LOOO CONTROL IN THE LOWER MISSISSIPPI 
RIVER VALLEY 

I'NKXOWW U S. Artny, Loner Miss. Valley Div., I'ukslwti. 
.Mississippi 39180 

The report describes the major flood control works m the lower 
Mississippi Volley and improvements on the principal tributa¬ 
ry basins of St Francis. Cache. West Tennessee, Ya/oo. 
Boeuf-fcnsas and Red River Maps and hydrological data are 
also included 

Pub Mar 73 39p , No copy Info availahlc. 


Abstract provided by l-'DAA. 

SUPPORTFF) BY US Dept of Defense • Army 

6.0122, SPILLWAY DliSlCrN FLOODS FOR SMALL 
DAMS IN RURAL MISSOURI 

TL. flARRAUOH, L'niv. of Missouri. Water Resources 
Research Clr.. Cohiuiluu, Missouri 65201 

Abstract At present 1970. over 1500 small dams ovist within 
the boundaries of the Stale of Missouri. Estimates indicate 
the number is growing at the rate of one hundred to two 
hundred per year The main factor in possihlc failure of these 
existing dams is an inadequate spillway resulting from poor 
hydraulic practice and or lack uf accurate hydrologic design 
information flic report presents the result of a state wide 
analysts of all existing hydrologic data for rural watersheds 
less than twenty square miles. The results are presented in 
nomograph form for Ihe 25 and 50 year frequency floods 
The report also contains equations for other frequencies at 
two accuracy levels. Ihe results of this investigation should 
provide designers of spillways, culverts and bridges with the 
latest hydrologic flood frequency data for small rural Missou¬ 
ri watersheds. 

Pub. Jun 70. 28p., NTIS No. PB-195 284. HC S3.00 MF 
$0.95. 

SUPPORTED IJY U S Dept, of Interior • O.W.R.T 

6.0123, OPTIMIZATION OF OPERATION OF A SYSTEM 
OF FLOOD CONTROL RESERVOIRS 

A.T HJELMEELT, Univ. of Missouri, School of Engineering. 
Columbia, Missouri 65201 


Abstract: Probabilistic methods of hydrology and opUrm?ti(ion 
techniques were used to determine an optimal sequence of 
releases from a system of reservoirs during a flood emergen¬ 
cy. The operation schedule for a reservoir was determined 
from estimated inflow to the reservoir, current reservoir con¬ 
tents and downstream conditions. Linear programming was 
used to establish the optimal operating procedure. The dura- 


Pub. Jul 73: 133|>, N LIS No l'B-228 6(16/1): 
SI.45. 

SUPPORTED HY U S Dept ol lmenor - O W 

6.0124, FLOOD WAVI-S FROM A ( 
BREACHED DAM 

7/7 ffARflAUUH, Uiiiv .4 Missouri, Wtt 
Research Clr.. R“ll,i, A/nmu/r 654(11 

Abstract: A conceptual method to alleviate flom 
to overtopping laduies <4 small cii/lhfill dull) 
pornlion of a relatively thin erosion retarding I 
dam. This paper investigates the reduction ii 
release due to the hypothetical erosion ict.in 
paper also provides a nii'iliiui loi the detcmiin 
limal location of the layci so -is to minimi/c 
possible reservoir release due to a gradually I 
dam. The transient reseivuii Bow is siniululei 
model, based upon the solution of the one-ii 
Venant unsteady open-ehamiel How equation! 
lions are solved by the method of diaiaclcri 
propriitlc boundary conditions ineorpmated in 
procedure Hie mnnciicnl simulation model is 
mine the reduction in u-seivoir telease due to . 
jug layer .mil its uptiuial location lor a wide 
tinent geometric, hydraulic and dynamic pa 
sensitivity of the results to variations in the .dn 
is discussed. 

Pul). Aug. 7): 7 Ip., MLS No. FH-21M 491: 
$0.95. 

SUPPOR lid) UY U S Dept ol Interim - () W 

6.0125, APPI ICATION <>| IlYDROIA 
HYDRAULIC Rl-SI AIH II lOt'UIVFRI SI 
MONI ANA • VDI UM1 1 IUTORI 

E R. DOIKil., Montana Stale ( niversiiy. .Selim 
iug, /JoreriKiu, Mimiunu 59/15 

Abstract: A legionnl licqocmy analysis was perf 
ing both nal'iral and synlliciio siii-inullow ic 
male flood magnitude ot various icciinenc'i 
each of 230 Montana Watvisheds, lining regn 
flood peak prediction equations lot the 2. 5. 
year recurrence intervals wen- developed for ■ 
liguous geographic legions in Montana. I hose 
diet the flood peak as the pualiicl ol pn\v 
hydrologic watei sited p. name las. A detailed 
the hydraulic conditions which avail Im vmim 
vert Bow is presented along with moileii 
methods for eulveil selevtion 

Pul). Sep. 72: I36p.. NIIS No PIL’20 1193/9. 
$0.95. 

SUPPORTED UY Montana State University • 1 

6.0F26, DHVFLOPMI N I OF AN Ol'FRATl 
FOR MON I ANA'S WAIFK UI-.SOURCi 
CRI-EK RESERVOIR ol'bUAHON 

7.7'. WiLIJAMS, Montan.i State University. \V 
Research Clr.. IhKrnuiii, Munuitut 59715 

Abstract: Opcriilioiial piohlems at Hyalite Reset 
were investigated in a oiicye.u pilot study. II 
sic* >ur lose (inicatim) ii-so uir which is i 
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delayed so as to insure storage availability at the lime of ru¬ 
noff peak. I.incar programming arid dynamic programming 
procedures were presented to demonstrate the feasibility of 
optimizing reservoir releases over .1 four-season period. As 
applied to Hyalite Reservoir, the techniques arc of limited 
use, because spring inflows are almost always adequate to 
completely fill tile reservoir. The techniques will be valuable 
when applied to a larger basin such as the Musselshell, which 
is under further investigation. 

Pub- -Sep 73: 57p., NTIS No PH-226 U9/6: PC S3.50 ME 
$1.45. 

SUPPORTED 13V IJ S Dept of Interior - O.W.R.T 

6.0127, PRELIMINARY STORM DRAINAGE AND 
R OOD CONTROL PLAN • UNION COUNTY. N.J. 

ET KfLf.AM, Union County Planning Hoard, filirabeth, New 
Jersey 

This report represents the second stage of the Preliminary 
Storm Drainage anil Rood Control Plan Specially, it pro¬ 
vides an analysis of tidal influence upon storm drainage 
within the county, as well as comprehensive stream improve¬ 
ment programs for each of the county’s watersheds. Included 
also with the recommended improvement plans ate cost esti¬ 
mates (nr the proposed improvements and recommended 
program staging and implementation procedures 

Puh. May 71 NTIS on Union County Planning Homd 
Courthouse, Eli/ahclh, N.J., II U D Regional Office Library, 
Region, New York, New York. 

SUPPORTED HY U.S Dept, of Mousing A Urban Develop¬ 
ment 

6.(1128, FACTORS PERT INFN I TO WATER QUALITY IN 
IMF. ALBUQUERQUE METROPOLITAN AREA 
UNKNOWN, Albuquerque Urban Observatory, Albur/iiori/ne. 
New Me.ttYo 

Abstract: The focus of the report i.s on the problems associated 
with live Albuquerque metropolitan area's water supply and 
waste water, and additional problems, such 11 s llotul control, 
as they relate to ilie.se two primary areas of focus I he report 
contuins a detailed tabulation of pertinent legislative authori¬ 
ty; a description of some actual administrative procedures; a 
review of geological and geogiaphic factors; a summarisation 
of current master plans; a dcsciiplion of equipment, person¬ 
nel, anil personnel training; and a listing of funding ami ad¬ 
visory sources. 

Pub. Nov. 70. K7p.. NTIS No. PU-20K 122: VC $3.00 ME 
SITUS. 

SUPPORTED HY U.S. Dept, of Housing & Urban Develop¬ 
ment 

6.0129, INVESTIGATION AND ANALYSIS OF FLOODS 
FOR SMALL DRAINAGE AREAS IN NEW MEXICO 

■LG. SCO'fT, U.S. Dept, of the Interior. Geological Survey. 
Santa he. New Mc.\kt> 

The Stale Highway Department needs flood-frequency, and 
magnitude of floods, to belter design highway drainage struc¬ 
ture. 

To obtain and analyze hydrologic data which emi be used in 
the design of highway drainage structures. More specifically. 


150 crest-stage gages. Small basins in diverse areas will he 
selected to insure a wide sampling of the various basin 
parameters. The relations between rainfall and runoff will he 
defined. This relation will produce a record of synthetic 
floods. The measured and synthetic floods will define a 
frequency curve representative of the site. The frequency 
characteristics will then lie related to hasin characteristics by 
regression analysis. The resulting relation should produce re¬ 
liable estimates of flood-frequency characteristics on small 
basins throughout the stale. 

Collection of discharge, peak flow, and precipitation data con¬ 
tinued. All data were updated, coded, and submitted for 
storage on computer A long record of annual peaks for otic 
flood-hydrograph station was synthesized by utilizing (he 
USGS Rainfall-Runoff Model. Work was completed on the 
evaluation of the data collection phase of the project and the 
report submitted Tor review. 

Continue data collection and tabulation. 

SUPPOR TED HY U.S. Dept of Interior • Geological Survey 

6.0130, REGIONAL COMPREHENSIVE MULT l-PURPOSE 
WATER RESOURCES PLANNING STUDIES IN NEW 
YORK 

J A FfNCK , State Dept of Kttv Conserv.. Albany, New York 
12205 

The project is composed of a number of individual regional 
water resources planning studies, each of which includes an 
inventory of the area's water resources, both quantity and 
quality, an assessment of present water icsonrces manage, 
mem needs and opportunities. u.s well as projections of future 
needs. Categories of water use included are water supply, 
water quality, irrigation, recreation, fish and wildlife, power, 
navigation and flood control Projections of needs and oppor¬ 
tunities are derived from an economic base study and the 
recommended management plan is selected from sets of al¬ 
ternative measures. 

Basic data on hydrology, economics and water ulili/ation are 
obtained from icvicw of existing information as well as col¬ 
lection using field observation interviews and mail question- 
n aircs. 

Each river basin study is under the auspices of one nr more re¬ 
gional planning boards. Al present, studies are underway or 
completed in eleven board areas. The Erie-Niagara Basin 
study has been completed. 'Hie Oswego River Basin is being 
cooperatively studied by three regional boards, the 
Susquehanna by two and the Delaware. Black, St. Lawrence, 
Genesee and Allegheny Oasins each by one board These 
latter studies are scheduled for completion generally in 1974. 

A regional board is composed of seven local residents of the 
area to be studied and is appointed by the Department of En¬ 
vironmental Conservation. The boards are responsible for the 
conduct of the study including the development of the com¬ 
prehensive plan for the management of their region's water 
resources. 

SUPPOR TED BY New York State Government - Albany 

6.0131, USE OF- SYSTEMS ANALYSIS IN THE DEVELOP- 
MF.NT OF WATER RESOURCES MANAGEMENT PLANS 
FOR NEW YORK STA TE • ADDENDUM 

C'.S*. I.HJ, Slate Dept, of Env. Conserv., Albany , New York 
ni <; 
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SUPPORTED BY U S. Dept of Interior • O W R f 

6.0132, AN HVALUATlON OF URBAN FLOOD PLAINS 

JE GOUOARD. Amer. Soc of CM Hngrs . kcw York, / 

York 10017 

Ahstract Using 26 'Urban Areas' with 

between 50-thousand and 7-.mlJ.on persons as a national 
sample close to one- sixth of urban lands m the U S. he 
wnhin natural UKJ-ycar flood plains, and slightly over one- 
h a1 f 0 f such fiood plains already have been developed. 
Average annual fiood damages for urban areas may he ahoul 
three-fifths of the national total Slightly over half of the na- 
tional investment in flood control works have been for the 
protection of urban areas Information available does no 
permit estimation of implied benefits. In comparison well 
over one-balf of urban lands are served by systems of un- 
deroround drainage that represent over four times the capital 
investment in flood plain protection and are associated with 
approximately the same level of average annual flood 
damages Much of the flood plain flooding problem as well as 
the land-runoff water quality problem could possibly be more 
effectively countered on the land feeding urhan watercourses, 
provided planning and development of drainage systems and 
fiood plain management programs can be coordinated and in¬ 
tegrated. Specific recommendations are made on acquisition 
of needed information There ate implications for emerging 
national water policies. 

Pub Dec. 73: 48p . NT'IS No. PB-227 337/3: PC S3.25 M3 : 
$ I 45 

SUPPORTED BY U S. Dept, of Interior • O.W.R.T. 


6.0133, WATER RELATED ENVIRONMENTAL SER¬ 
VICES 

UNKNOWN. Central New York Reg. Pin. 13d.. Syracuse, New 
York 

Abstract: The report summarizes the analysis phase of water 
supply, sewage disposal, storm drainage, and flood control in 
the Central New York Region. Present and expected 
problems of service quality and quantity have been examined 
along with poiential measures to alleviate these problems anti 
upgrade service. Interservice ami service- lo-envjronment 
relationships, involving such factors as environmental quality, 
benefit-cost considerations, economics of scale, and intertie 
arrangements, were noted throughout the analysis. The analy¬ 
sis included an examination of the various possible solutions 
to each locale’s needs, some ol the more involved alterna¬ 
tives are dealt with in detail 

Puh. Nov. 70: 149p.. NTIS No. PB-198 086: PC S3.00 MF 
$0.95. 

SUPPORTED BY U.S. Dept of Housing & Urban Develop¬ 
ment 


6.0134, EFFECTS OF URBANIZATION ON FLOODS AT 
WINSTON-SALEM, NORTH CAROLINA 
A.L. PUTNAM, U-S Dept, of the Interior, Geological Survey, 
Raleigh, North Carolina 27607 


encroachment, many areas which were formerly r.i 
dated arts now flooded with increasing frequency. 


Hydrologic data before ami afier urban develop 
usually unavailable, lliercfore, rainfall-runoff d 
watersheds that are in the *<mc region hut in differ 
of urbanization will be used for analysis ami conn 
I Evaluate quantitatively the fiood potential 
watersheds smaller than 5 square miles. 2. Derive >i 
tionships for determining pe«k diselmrRc ft om sn 
watersheds by evaluating the effects and relation ■ 


Continuous rainfall and runoff data will he vceoulc 
rently at selected sites. The recorded data will H 
conjunction with long-term rainfall to generate 
long-term nmolT Unlit. The generated data and 
short-term data aloag with observed long- term d 
region will be used in several linear regression v 
dcicrmininaiion of relationship to basin eharnctc 
which physical factors and changes can he cvnluim 
cant factors will be combined in formulas foe peak 
having selected recurrence intervals. 


Analysis of the data for this project has been comp 
preparation of the luuil repint has been started. F : 
vestigators have used n family of curves, each deplr 
ferent degree of uiban development, to relate has! 
to the stream length divided hy the scpiare root of 
slope (L/squaro root of S). l or this project the ti 
area of impervious cover to the total di.linage nr 
eluded in the analysis to define the basin lag time 
As a result, only one curve is leqiiirod to depict ; 
of urhati development. Hie report was subslniitiull: 


at the end of the yenr. 

Complete and publish report of project results. H»c 
of recurring records will continue under project N 
001 FOCI. surface water stations 


SUJ’POUTHD BY U.S. Dept, of Inletior • Geologic 


6.0135, EFFECT'S OF URBANIZATION ON IT. 1 

DURHAM. NORTH CAROLINA 
A.L PUTNAM, U.S. Dept, or the Interior, (icologii 
Rn/ng/i, North C'mnfinu 27607 
The City of Durham (as most cities) is faced with p 
drainage and damage result tug from flooding 
streams. Drainage problems include design of siii 
culverts, storm sewers, mid stream-channel 
Because of urban developments in the basin and 
encroachment, many areas which were lorruerly r 
dated are now flooded with incicnsing frequency. 
Hydrologic data before and after tnbitn develo 
usually unavailable, Therefore, rainfall-runoff 
watersheds that arc in the same region but hi diFft 
of urbanization will be used for analysis and con 
(I) Evaluate quantitatively llic fiood potential 
watersheds .smaller than 5 square miles. 1 2) Dc 
relationships for determining peak discharge 
urban watersheds by evaluating the effects and 
various natural and urban characteristics. 
Continuous rainfall and runoff data will be roeoril 
rently at selected sites. The recorded data wifi 
conjunction with long-term rainfall data. T he gei 
obse ve short-le m !< t i or u w til observed Ion 


MAJOR DISASTER TYPES 


6.01 40, 


Data collection and analyses were completed during the previ- 
ous year. A report on this and other urbanization projects, as 
described under reports for project No. NC 62-030C, Char¬ 
lotte, will be forthcoming 

SUPPORTED BY U S. Dept of Interior - Geological Survey 

6.0136, EFFECTS OF URBANIZATION ON F : LOODS AT 
l.ENOIR. NORTH CAROLINA 

A.L. PUTNAM, U.S. Dept of the Interior, Geological Survey. 
Raleigh, North Carolina 27f>07 

The City of l.enoir (as most cities) is faced with problems of 
drainage and damage resulting from flooding of small 
streams Drainage problems include design of small bridges, 
culverts, storm sewers, and sueutn-chunnel treatment. 
Because of tirhan developments in the basin and flood plain 
encroachment, many areas which were formerly rarely inun¬ 
dated arc now flooded with increasing frequency. 

Hydrologic data before and after urban development are 
usually unavailable. Therefore, rainfall-runoff data from 
watersheds that are in the same region but in different stages 
of urbanization will be used for analysis and comparison to: 
(|) Evaluate quantitatively the Hood potential of urban 
watersheds smaller than 5 square miles. (2) Derive usable 
relationships for determining peak discharge from small 
urban watersheds by evaluating the effects and relation of 
various natural and urban characteristics. 

Continuous rainfall and runoff data will he recorded concur¬ 
rently at selected sites. The recorded data will be used in 
conjunction with long-term rainfall data to generate expected 
long-term runoff data. 'Hie generated and observed short¬ 
term data along with observed long-term data in the region 
will be used in several linear regression models for deter¬ 
mination of relationships to basin characteristics for which 
physical factors and changes can he evaluated. Significant 
factors will be combined in formulas for peak discharge hav¬ 
ing selected recurrence intervals. 

Oala collection and analyses were completed during the previ¬ 
ous year. A report on this anil other urbanization projects, as 
described under reports for project No. NC 62-030C, Char¬ 
lotte, will be forthcoming. 

SUPPORTED RY U.S. Dept, of Interior • Geological Survey 

6.UI37, USE OF MUI.TkSPECTRAL PHOTOGRAPHY IN 
WATER RESOURCE PLANNING AND MANAGEMENT 
IN NORTH CAROLINA 

C.W WUI.BY, Univ. of North Carolina, School of Agriculture, 
Raleigh, North Carolina 27607 

The basic objecive of this investigation is determination of the 
extent to which multispectml photography is useful in North 
Carolina water resource planning and management. A four 
lens tnultispectral camera will he flown over various test sites 
to evaluate its use in water pollution monitoring, in studying 
of flooding along streams, and in evaluation of sediment dis¬ 
tribution in lakes and estuaries. Attention is to be given to 
the cost-effectivcncss of the method. 

SUPPORTED BY U S. Dept, of Interior - O. Wtr. Res. Rch. 

6.0138, MAGNITUDE AND FREQUENCY OF FLOOD 
DISCHARGES FROM SMALL DRAINAGE BASINS, EF- 
FECTS OF DRAINAGE BASIN CH ARACl ERISTICS • 
NORTH DAKOTA 


could result in improved methods of computing prohable 
flood flows from small areas 

To provide a method of evaluating the effect of basin charac¬ 
teristics on the magnitude of flood flows. 

Three separate areas across the state with adjoining basins of 
different shape are heavily instrumented for rainfall and ru¬ 
noff data. This data will be collected for various rainstorms 
ami evaluated for effects on flood magnitude 

During the first quarter of the 1973 water year records of all 
rainstorms and streamflow were obtained. Field data collec¬ 
tion terminated us of October 1972 Collection of basin 
parameters was completed Analysis of the data is in process. 

A completed report is planned for early in the 1974 fiscal year. 
The data are being analyzed through regression equations. 

SUPPORTED BY U.S. Dept of Interior - Geological Survey 

6.0139, STATEWIDE FLOOD-FREQUENCY REPORT • 
OKLAHOMA 

I'.R. SAUER, US. Dept of the Interior, Geological Survey, 
Oklahoma City, Oklahoma 7 3102 

The safe and economic design of highway bridges, culverts, and 
embankments which cross the water-drainage systems of the 
state requires the use of all available data, as well as current 
and technically sound analytical methods The advent of im¬ 
proved analytical techniques, along with associated compu¬ 
terized capabilities, and the availability of 1.1 subsequent 
years of factual flood experience (1959-71) now make it ap¬ 
propriate to undertake a more detailed study of the parame¬ 
ters pertinent to prediction of flood magnitudes at any site in 
the state. 

The purpose of the study will lie to perform a statistical analy¬ 
sis of the magnitude and frequency of annual flood peaks ex¬ 
perienced during nntuml flow conditions at gaging sites in 
Oklahoma, to relate the most important of the physical 
parameters of the drainage basins to peak discharges of 
selected recurrence intervals by appropriate diagrams, so that 
the reliability ami versatility of methods used to estimate 
magnitude arid frequency of peak discharges for ungaged 
natural drainage basins in the state of Oklahoma will be im¬ 
proved, and to provide a measure of lire accuracy of esti¬ 
mates of flood magnitude and frequency. 

T he computer-data hank on annual flood peak discharges will 
be utilized to obtain the flood frequency relation at each 
gaged site on the basis of the Log-Pearson Type III statistical 
distribution. The indicated 2-, I0-. 25-. and 50-year flood 
discharges for each site will be related to various basin and 
hydrologic parameters using multiple- regression techniques. 
Results of the analyses will be studied in relation to geo¬ 
graphic bias and regions having similar flood-frequency 
characteristics will be delineated. A report will be prepared 
giving techniques and diagrams useful for estimating flood 
frequency throughout the state. 

Report has been completed and is ready for outside technical 
review. 

SUPPORTED BY U.S. Dept, of Interior • Geological Survey 

6.0140, INVESTIGATION AND ANALYSIS OF FLOODS 
FROM SMALL WATERSHEDS IN OKLAHOMA 

UNKNOWN , U.S. Dept, of the Interior, Geological Survey, 
rn,t„i„ * rum 


6.0141, 


MAJOR D 


specifically needed by the Highway Department to provide a 
basis for design of highways and the accompanying hydraulic 
structures. 

To investigate the magnitude and frequency of occurrence of 
flood peaks from watersheds ranging in size from one to 
twenty square miles by recording and analyzing flood peaks 
at approximately 100 locations throughout the stale. To 
prepare a report of the investigations that will provide a basis 
for development in small watersheds and for design of 
hydraulic structures. 

Install and operate about HID crest-stage gages on small 
watersheds throughout the state. The sites will cover areas 
ranging from I to 20 square miles and will be selected on the 
basis of physiographic and climatic features. Approximately 
50 percent of the sites will be equipped with type SR record¬ 
ing gages with precipitation attachments. The relationship of 
flood peaks to size of walershed and basin characteristics will 
he studied, utilizing multivariate statistical methods. Water 
records will be published in annual reports and an open file 
report will be prepared to cover the analytical and interpreta¬ 
tive data. 

The effort expended on this project during the year has been 
the continuing periodic inspection and maintenance of 60 SR 
recorders and 45 crest-stage gages. Current meter and in¬ 
direct measurements were made of many flood flows. The 2 
year and 10 year frequency floods were computed for 77 sta¬ 
tions and the areal frequency curves of the 1964 statewide 
flood frequency report were extended downward to drainage 
areas consistent with the small streams in that urea. 

The major activities during the year will be (1) routine inspec¬ 
tion and maintenance of gaging sites; (2) review discharge 
ratings and improve where necessary; (3) reduce the 
precipitation and runoff data to proper form for the Dawdy 
model and run the optimization program for ahout 35 sites; 
(4) simulate annual peaks for about 35 sites using long term 
precipitation record and do a frequency analysis on the ex¬ 
tended data 

SUPPORTED RY U.S. Dept of Interior • Geological Survey 

6.014J, BIG HIM. LAKE. RIG HIM. CREEK. KANSAS 

UNKNOWN, U.S. Army, Engineer Dislrict, Tulsa, Oklahoma 

Abstract: The project is located in Labette County, Kansas, on 
Big Hill Creek. Action consists of the construction of u lake 
for flood control, water supply, and recreation Damages 
resulting from flooding in the creek below the dam will large¬ 
ly be eliminated and associated epidemic threats will be 
reduced. The high quality water supply will provide the need 
projected over the next 100 years. The lake will require that 
2,700 acres of land be changed from private to public owner¬ 
ship. Two miles of roads will he inundated. Telephone anil 
powerlines in the lake area wj|j also require abandoning or 
relocating. Upland game habitat in the lake area will he ad¬ 
versely affected There will be some temporary construction 
scars and there will he noise and air pollution during con¬ 
struction. 

Pub. Jul. 72: I98p., NTIS No. EIS-KS-72-4859-D: PC $12.00. 

SUPPORTED BY U S. Dept, of Defense • Army 

6.0F42, BIRCH LAKE, BIRCH CREEK, OKLAHOMA 

UNKNOWN, U.S. Army, Engineer District, uls i. k ahnmn 


fishery, while 1.137 acres of wildlife habit 
pool area will he lost 

Puh Sep 72: I83p, NTIS No. EIS-OK-72-5 3 
ME $0.95. 

SUPPORTED BY U.S Dept, of Defense • A 

6.0143, TEST OE THE ERTS-DATA 
SYSTEM IN THE. SUSQUEHANNA RIVER 
UNKNOWN, U S Dept of the Interior, CJ. 
Harrisburg. Pennsylvania 17 104 
I he potential use of earth orbiting satellite d 
for flood warning has not been well explorei 
The objective of this project is to test the 
technology satellite data collection system 
gages in the Susquehanna River Basin for flo 
hour data collection platforms will be field in 
gages in the basin. Data relayed from the g 
vided to the Susquehanna River Basin Con 
National Weather Service’s River E ; orccasl 
risburg. 

SUPPORTED BY U.S. Dept, of Interior • Oe 

6.0144, OPTIMAL ANTECEDENT PRKC 
DICES EOR SMAI.I. EASTERN WATERS! I 
RM REICH, Penn Stale University. Inst. Rt 
Resour.. University Park. Pennsylvania 16802 
The research involves an investigation to deli 
tceedent precipitation indices which are rn 
luted to flood reponse. Joint probabilities foi 
ries of storm rainfall mid antecedent conditu 
ated for different seasons, physiographic clu 
watershed anomalies. The results of the rest 
plieuble to small watersheds in Pennsylvania 
United Slates. 

Research procedures will include digital aunt 
rainfall, flood hydrographs. and watershed t 
multiple - and multivariate-regression teclmiq 
SUPPORTED BY US Dept of Interior • O 

6.0145, 1*1.000 PREDICTION METHODS I 

VANIA HIGHWAY CROSSINGS 
ft.M REICH, Penn Slate University, School 
University Park. Pennsylvania 16802 
Abstract: The objective of this study Was the 
simple methods for hydrologic design of cuH 
for Pennsylvania watersheds in Ihe si/e rang 
one-half to 200 sq. miles. All the annual 
Pennsylvania watersheds in tills range was a 
sample was supplemented with data from sm 
Also flood hydrogr.iph and corresponding r 
collected, fhis information was supplcmcnte 
maps and aerial photos ami soils and geoloj 
watersheds. From these aerial photos timl q 
numerous parameters describing physical 
watershed were obtained. 

Pub. Sep 71: 203p., NTIS No. 1»B-2|0 317: 
$0.95. 

SUPPORTED BY U.S. Dept, of I ransportutio 


ror c<ivn wmci yt-di. i iuuu .1 «•«. ... in oiuer or mag¬ 

nitude foe each watershed and plotted as points orv extreme 
value paper Exact locations to which the data apply are 
descrihed Ear each plot the following information is given: 
major river basin in which each stream is located, stream 
name, area in square miles of each topographic drainage 
basin, number of years of data available, mean of the annual 
series of floods in cubic feci per second, standard deviation 
of the annual series in efs, and coefficient of skewness of the 
logs (to base 10) of the annual scries values. Practitioners 
are asked to judge the general trend of the observed flood 
curves and rate them as to fit for Gumhel lines, I.og-Gumbel 
curves, or l.og-Pearson Type 111 curves Judgments as to 
whether a horizontal asymptote will ultimately he reached 
and also for except outliers are also requested Question¬ 
naires arc included in the publication. Results for these 
questionnaires will he analyzed anonymously and submitted 
for publication in a technical journal where hydrologists can 
express their opinions in printed discussions. 

Pub. Dee. f>9: 90p.. NTIS No. PH-193 704: HC $3 00 ME 
$0 65. 

SUPPORTED BY U S. Dept, of Interior - O.W.R.T. 

6.0147, El.OOD INVESTIGATIONS • TENNESSEE 
UNKNOWN, US. Dept, of the Interior, Geological Survey. 
Nashville, Tennessee 37203 

Eor many vital and worthwhile purposes, man and his works 
must encroach upon the flood plain. Intelligent and economi¬ 
cally feasible encroachment demands a good understanding 
and quantitative description of the magnitude and frequency 
of Roods. In the design of adequate and economical hridge 
and drainage structures, a knowledge of the hydraulic and 
flood-frequency characteristics of intersected streams is es¬ 
sential. Additional data are needed on smaller streams to 
adequately define frctpjcncy relations and to provide 
methods of estimating the flood characteristics at specific 
ungaged sites. 

The goal is to measure maximum annual and supplementary 
flood-peak stages and discharges at a network of crest-stage 
gages to supplement data collected under the regular gaging 
station program, to appraise and generalize the flood charac¬ 
teristics of Tennessee streams; and to define flood charac¬ 
teristics at specific sites for highway-structure design. 

(1) Operate a network of about 90 crest-stage partial-record 
stations on small streams anti in parts of the state where ad¬ 
ditional flood data are desirable; (2) develop statewide flood- 
frequency relations by multiple-regression techniques using 
flood-peak data from both crcst-slage and continuous gaging 
stations nnd numerous basin characteristics. (3) investigate 
outstanding floods on ungnged streams; (4) prepare bridge- 
site analyses, unpublished reports; and (5) verify hydraulic 
techniques at sites where bridge studies have been previously 
made. 

Routine operation of the 86 crest-stage gages continued lilcvcn 
special bridge-site studies were made at the request of the 
Tennessee Department of Highways. Flood data were also 
furnished informally for many other proposed hridge sites. 
Work was completed on basin characteristics and preliminary 
flood-frequency analyses were made 

Continue data collection at ercst-siage gages and prepare spe¬ 
cial site reports ns requested by the Tennessee Department of 
Highways. Emphasis will be on improving state-discharge 
relations at the crest- stage stations and the completion of 
flood-frequency analyses. 

SU POR ED D . . Dent, of n er or - Geoloeical Survey 


UNKNOWN, State Div of Comp. Planning. Austin, Texas 

Abstract: The Report is number Two of 4 separate reports 
done in two phases Phase I: Collection of data and informa¬ 
tion (Report I) Phase II consists of three reports: (2) Com¬ 
prehensive Plan, (3) Administrative Controls; (4> Capital Im¬ 
provements Program This Report is based on long-range 
goals and objectives, recommends residential, commercial, 
industrial and park expansion; proposes an inner loop system 
for easy accessibility to the total planning area, recommends 
improvements for Pecan Creek, nnd construction of five 
flood-retarding structure.* which will greatly enhance the 
aesthetic values of the community. 

Puh. Mav 72; 126p., NTlS No. Pfl-212 172: PC $8 50 MF 
$0.95. 

SUPPORTED BY U S. Dept, of Housing & Urban Develop¬ 
ment 

6.0149, HYDROI.OGIC INVESTIGATION OF SMALL 
DRAINAGE AREAS IN TEXAS 

UNKNOWN, U S. Dept of the Interior. Geological Survey, 
Austin, Texas 78701 

Insufficient data are available to develop a method that will 
predict the magnitude of floods for selected recurrence inter¬ 
vals on streams having less than 20 square mile drainage 
area. An acceptable method is urgently needed for the intel¬ 
ligent design of bridges and culverts. 

To derive the ‘frequency and magnitude' relationship of floods 
for streams having less than 20 square mile drainage area. 
This relationship must he continuous with that used for larger 
drainage areas. The derived relationship will he published in 
a readily usable form. 

Establish nnd operate a network of gaging stations to collect 
annual maximum, llaod-hydrograph, and rainfall (lata- Locate 
these .stations to obtain a representative sample of all 
hydrologic, mcteorologic. and physical characteristics. After 
sufficient data arc obtained, appropriate analysis will be 
made. Methods presently used to derive the frequency-mag¬ 
nitude relation for large drainage areas may he refined or 
modified to include small drainage areas. Types of studies 
under consideration include Multiple-Regression Analysis, 
Log-Penrson Type Frequency Distribution, USGS (Dawdy) 
Model, nnd Index-Hood Method. 

Data were collected and tabulated its scheduled The physical 
clinracieristics- draintige area, main channel length, and slope 
index- have hecn tnhulated from USGS topographic maps 
(scale 1:24.000) for 138 sites. When maps become availahlo, 
the same characteristics will he tubulated for the remaining 
12 sites Station-frequency analysis was made for small 
streams in East Texas. 

Continue operation of the network. Update the list of physical 
characteristics. Tabulate long-term rainfall records and test 
the Dawdy Model Using available data. Also, do a prelimina¬ 
ry flood-frequency analysis for small streams in the 
remainder oT the Stale. 

SUPPORTED BY U S. Dept, of Interior • Geological Survey 

6-fJIS0, OPTIMAL El.OOD ROUTING USING 
STOCHASTIC DYNAMIC PROGRAMMING 

IP S. BUTCiiLR, Unlv. of Texas, School of Engineering, 4nstin, 
Texas 787(2 

The proposed research will aim at the development of fiood 
routing policy decisions using an economic objective which 
expresses the economic conscauences o flo i Rows 



MAJOR DIS 


6 0151. 


Initiall> flood Hows will be examined at a particular location 
such .,s a (lain These ...flows wll be analyzed for conditional 
probab,lines between flows in succe 

Parameters to be examined for possible correlationwill be 
_ Morinik nrecmitation at a 


fV,,.. ■■, .inp nr ruo nrei 


key station, etc. 

Using these conditional probability matrices, an optimal policy 
for flood routing will be derived using stochastic dynamic 
programming I he policy will be m the form of decision 
matrices where the state of the system is described by the 
State variables used in the probability matrices ol flows. 


The optimal policies will he capable of being used for realtime 
flood routing or m model studies They can also he used to 
directly evaluate the value of accuracy in flood forecasts. 
Where the economic objective used is a monotonic function 
of maximum flow, that objective function will yield the same 
flood routing policy as using the hydrologic one of minimiz¬ 
ing the flood peak The proposed method however will not 
he limited to that function alone and will allow more rational 
flood management by using realistic economic functions 
where damage is also related to factors such as length of time 
of inundation It will also be possible to use the method to 
evaluate the flood control reservations in a multipurpose 
reservoir to compare that with the economic worth of that 
space if put to other use 

SUPPORTED BY l) S Dept of Interior • O W R f. 

6.0151, ALTERNATE SOLUTIONS TO WATER 
RESOURCE DEVELOPMENT A CASE STUDY • TEXAS 

OR BASCO, Texas A A: M University System. School of En¬ 
gineering, College' bianci/i. Jean 77843 


All potential alternative solutions to water resource problems 
should he investigated in order to achieve optimum utiliza¬ 
tion of national financial resources allocated to water 
resource development. Often in the past, only reservoir im¬ 
poundment structures have been considered as n solution nnd 
only alternative location or impoundment schemes have been 
analyzed. 


The impact of traditional reservoir developments on the en¬ 
vironment has received little attention. Increased pressure hy 
ecologically concerned groups regarding the environment is 
resulting in a renewed interest in new. alternative solutions to 
water problems. 

This research proposes to study the planned U.S. Government 
reservoir project on the Navasota River Watershed in Texas. 
The project will be directed at examining, on an engineering 
basis, the feasibility of alternative ways of meeting the flood 
control, water supply and recrealion objectives of the 
Navasota River watershed plan. The basic Corps of Engineer 
planning documents reveal that only impoundment structure 
solutions were previously considered. 


Recause each proposed optimal solution to a water resources 
problem must be unique for the particular area of interest, 
especially when all alternatives are considered, a study of al¬ 
ternative solutions in general may not stimulate water 
resources planners to seek new solutions. Consequently, ihc 
case study approach would appear more valuable to (1) 
quantitatively document actual order-of-magnitude dif¬ 
ferences between alternatives and. (2) give publicity and a 
focus to the idea so Unit mote creative solutions to the na- 

t'nn’« w.i • fp«m •(>« nr/sh i»mc rm . ho oon,H „ . .. r. 


Abstract: The proposed notion consists of comp 
lion of a hurricane flood protection system to 
tion to Port Arthur, Texas and vicinity J>< 
caused by tropical cyclones of magnitudes up 
project hurricane. .Started in 1966, the projc 
strengthening, enlarging, mid extending a loci 
system. The completed system will include nl 
of protective works and protect an area of aj 
square miles with a loud pojHihttion of about I 
perty values of about $1.5 billion. The compU 
eluded about 9.4 miles of levees, about 4.3 
walls, 3 major pumping stations, and mmieroi 
other appurtenant structures f-nviromneni 
descrihcd 

Pub. Nov. 73. 2lp., N ITS No. KIS-TX-73-1785-1 

SUPPORTED DY U.S. Dept, of Defense - Am 

6.0153, MODELING Till*: TOTAI. I 
S0CT01.00IC FLOW SYSTEM OF UIU1 
PHASE III 

I V.H. ANDREWS. Utah State University, Sc 
Science, U>^un, Utah 8*1321 (C-5177) 

T his project is the third phase of a study wl 
toward the development of a gcncnil teehnkji 
metropolitan flood problems through a joint i 
both the physical ami social dimensions. The | 
ploy simulation procedures as a technique 
both of these dimensions into the logic of tin 
ing process with respect to urban Dow 
problems. 

SUPPORTED BY U S Dept, of Interior - O. V 

6.0154, PRESENT AND POTENTIAL MU 
OF CANAL SYSTEMS - PHASE: I 

K VNUANaND , Utah State University, Utah 
Kcfcour. Res. Logan, Utah 84321 

This proposed research consists of the invest 
feasibility of the multiple use of cmwil systems 
liple use planning is often applied to large n 
seldom been concerned with canal systems l 
the project. This research will investigate tl: 
using canal systems for such multiple uses as 
control, drain-off. fishing, mid hunk rccr 
cycling). The studies will include the social, 
ing, ecological mid economic aspects. The r 
conducted in two phases; Phase I will he ill 
and Phase 2 will be the generalization of the 
plication of the multiple use concept for the 
plcmcntation of a canal system. 

SUPPORTED BY U.S. Dept of Interior • O. V 

6.01S5, REVIEW EMERGENCY RELIEF Ftl 
VFiY THE TREND OF niUDGR LOSSES Of 
CONDITIONS 

F. CHANG, Unknown Inst, or Indiv. Grant. Pir/,*. 

lasks are: Conduct a literature review to ident 
scour and to establish u procedure and dos' 
forms on which to compile and tabulate data 
Provide a proposed form which field engine 
making damage surveys so that information is 


6 . 0161 , 


UNKNOWN< US Dept of the Interior, Geological Sur\cv. 
Arlington, Virginia 22209 

Few long-term runoff records exist for small drainage hasins 
The need for long-term records for small basins is great The 
records arc used in the design of highway crossings, in urban 
planning, and in water-resource development. The develop¬ 
ment of computer simulation models, such as rainfall-runoff 
relations and multivariate generating processes, will provide 
means for synthesizing long-term runoff records. Some of 
these models will permit simulation of basin response to vary¬ 
ing environmental conditions. 

The emphasis will he to study and develop, ;\s feasibility and 
needs dictate, runoff simulation models to provide synthetic 
data for specific applications such as flood investigations, 
urban storm runoff, anti mean monthly flows. The emphasis 
has been to synthesize Bond peaks for rural drainage basins. 
Future work will encompass more complex models to 
synthesize urban storm runolT, daily discharge in rural basins, 
and combining subbasin runoff to estimate basin outflow'. In 
areas where rainfall-runoff relations are impracticable, 
models such as multivariate generating processes will be 
developed 

Operational versions of runoff simulation models will he pro¬ 
gramed for a variety of environmental conditions. Criteria for 
selection and delineation of input data for models will be 
developed. Methods of clinmtc-record transposition will bo 
investigated Limitations in the application of each model will 
be explored. Approaches to the synthesis of large basin ru¬ 
noff through distributed routing of synthesized small basin 
records will he initiated. Multivariate generating processes 
will also be utilized to synthesize runoff. 

Synthetic flood frequency data derived by rainfall-runoff 
modeling of 65 

Continue evaluation of information content of rainfall-runoff 
model output (long-term synthetic flood frequency statistics). 
Develop ‘optimum 1 model calibration procedures (computer 
programs) in relation to the worth of synthetic data. 

SUPPORTED BY U.S. Dept, of Interior • Geological Survey 

HAZARD REDUCTION 

6.0157, STUDY OF GUIDELINES TOR LAND MANAGE¬ 
MENT AND USE OF FLOOD-PRONE AREAS IN 
ALABAMA 

SI*- SHOW, Auburn University. Center for Urban & Reg 
Plan., Auburn, Alabama 36830 

Abstract: Act No. 119 of the Legislature of Alabama, Third 
Special Session, 1971, provides enabling legislation for a 
comprehensive land management and use progrant in flood- 
prone areas of the state, allows governmental units in 
Alabama to meet requirements of the National Flood In¬ 
surance Act of |‘J68, and authorizes the county governing 
body in each county to prescribe critertu for the land 
management and use of such ureas. 

pub. Feb. 73: !88p , NTlS No, PB-225 214/6: PC $11.50 MF 
$1.45. 

SUPPORTED IIY Auburn University 

zaico \ nmni: mo orniiz-Mr* f nnn naMAr.r IM 


The Guide for Reducing Rood Damage in the South Alabama 
Region comprises an inventory and evaluation of the major 
flood prone areas of Baldwin, Escambia and Mohile Coun¬ 
ties, Alabama. These areas were studied with the purpose of 
reducing or eliminating danger to human life, existing and fu¬ 
ture structures 

Land areas within Hood plains subject to inundation have been 
delineated and the flood danger zones have been described. 
Proposed criterion for Stale, Regional or County flood plain 
management have been recommended and model land use 
controls and codes reflecting the recommendations ore 
available upon request at the Commission’s office. 

Pub Jun. 71: NTIS on HUD Reg. Off Lib , Region HV. 645 
Peach- tree. Seventh Building, Atlanta, Ga , 

SUPPORTED BY U S. Dept, of Housing & Urban Develop¬ 
ment 

6.0159, FLOOD MANAGEMENT STUDY 
UNKNOWN. Tuscaloosa Area Conn, of Gov., Tuscaloosa, 
Alabama 

Abstract: The study identifies the general extent of flooding 
and recommends means of flood prohlems. It covers all of 
Tuscaloosa and Pickens Counties and flic Town of Mound- 
ville in Hale County. The study provides an introduction to 
the problem of flooding in the area and serves as a starting 
point for developing an arcawidc flood plain management 
program. Methods to reduce potential flood damages to 
structures are recommended along with restrictions for land 
use in flood prone areas and policies to minimize soil ero¬ 
sion. 

Pub. May 71 89p . NTLS No PU-199 569 PC $3.00 MF 
$0.95. 

SUPPORTED BY U.S. Dept, of Housing & Urban Develop¬ 
ment 

6.0160, FLOOD MANAGEMENT STUDY 
TUSCALOOSA, PICKENS COUNTY AND MOUND- 
SVTI.LE, ALABAMA, MAY 1971 

UNKNOWN, Tuscaloosa Area Conn, of Gov., Tuscaloosa, 
Alabama 

This study identifies the general extent of flooding and recom¬ 
mends means of Hood problems. It covers all of Tuscaloosa 
and Pickens Counties and the Town of Motmdvillc in Hale 
County. The study provides an introduction to the problem 
of flooding in the urea and should serve as a starting point 
for developing nn arcawidc flood plain management program. 

Methods to reduce potential flood damages to structures arc 
iccommcmicd along with restrictions for land use in flood 
prone areas and policies to minimize soil erosion. Dams to 
reduce flooding and augment low' stream flow are also 
recommended. 

Abstract provided by PDAA. 

SUPPORTED BY U.S. Dept, of Housing & Urban Develop¬ 
ment 

6.0161, FLOODWAY EVALUATIONS BEFORE & ART-R 
CHANNEL MODIFICATIONS ASSUMING TOTAL 
METROPOLITAN DEVELOPMENT' IN DRAINAGE 
BASINS JEFFERSON COUNTY, ALABAMA 

A.L. KNJGHT, U.S. Dept, of the Interior, Geological Survey, 



Delineate floodways lor SOO-yea. .ecu*.e» z*™*™ - 

assuming total mcuopo'itan developm« nl ( 3) F urnish d.u 

assist in 3 designing lloodway channels, E Pl™'"g 
controlling development of flood plains, c. designing Mruc 
lures un'or crossing Hood plains 

The SOU-year recurrence interval flood along designated 
streams will be computed assuming total metropolitan 
development. Floodways lor SOO-year recurrence mterv. 
flood will be delineated for existing channel conditions nnd 
with modified channel conditions. Maps delineating flood 
plains and floodwajs will be prepared where needed. Peak 
discharges, flood frequency, and stage frequency will be 
determined for selected sites. Jefferson County will provide 
survey and construction work as needed. 

field surveys of valley cross sections and bridge crossings were 
completed on Shades Creek which consisted of 44 miles of 
channel Roughness coefficients were estimated and the cross 
sections were coded for automatic processing m a step 
backwater program to determine flood plain limits Adminis¬ 
trative progress reports have been submitted to the Coopera- 
tor quarterly 

Complete Shades Creek Floodway Evaluation. Collect and 
prepare channel dutj on Fivemile Creek for automatic data 
processing in a floodway evaluation of this stream. Install and 
operate approximately IS rainfall-runoff gaging stations on 
streams in Jefferson County 

SUPPORTED BY U S Dept of Interior • Geological Survey 


6.0162 LAND-USE REGULATIONS IN FLOOD-PRONE 
AREAS • A SUMMARY OF THE WISCONSIN STUDY 
AND AN ANALYSIS Of ALABAMA LAND-USE LAW 
// COHEN, Univ of Alabama. Natural Resources Center, 
University. Alabama 35486 

Abstract: The study reflected by this report was commissioned 
for two purposes. The first relates to a Wisconsin study 
which explores legal issues involved in the regulation of 
private and public land uses in the flood plains. The second 
pan relates the present Alabama legal environment with the 
Wisconsin Study and suggests melhods of control, 
pub. Nov. 70: 117p., NTIS No. PB-2II 071: PC $3.00 MF 
SO VS 

SUPPORTED BY University of Alabama 


6.0163, DEVELOPMENT OF' AN ALASKAN CONCEP- 
TUAL WATERSHED MODEL 

R F CARLSON. Univ. of Alaska. Inst, or Water Resources. 
Fairbanks, Alaska 99701 

A long term program of developing conceptual hydrologic 
modeling tools for Alaskan conditions is being conducted 
wjih this project Present modeling programs - for snowmelt 
generation, potential evapotranspiratiou, jeneral watershed 
processes, and spring breakup runoff • will be extended both 
with respect to regional location and to specific use The 
potential usefulness of conceptual models for operational 
flood forecasting on the Cbena River watershed will be in¬ 
vestigated and compared to more conventional methods 
Also, the project will adapt conceptual modeling techniques 
to the Anchorage and Kodiak regions and study the causes 
and effects of streamflow vatiahflity. 

SUPPORTED BY U.S. Dept, of Interior • O. Wtr. Res Reh. 

6.0164, APPLICATIONS OF AERIAL MF.aSUUFMENTS 
TECHNIQUES 

M L. BROWN, US. Dept, of the Interior, Geological Survey, 
Prescott, Arizona 86301 


lakes and estuaries, ice pucks, and iiThnnwntmn .. 
watersheds. Techniques include side-looking airborne r.uh* 
multi-spectral sensing, infrared imagery, aerial photography 
thermal imagery. 

Sophisticated techniques and instrumentation for .tickcri 
remote sensing of hydrology have been developed through { 
WRD research program mid demonstrated in actual use. fhii 
project is to provide data collection services on a reimbunj 
blc basis to WRD districts, other divisions within the sun:) 
and other federal agencies by applying the techniques thv 
have been developed Techniques include side-looking a r- 
bome radar, multi-spectral sensing, infrared imagery, nciii: 
photography, thermal imagery. Support will he provided ai 
required to the developmental program 

Information will be circulated to regional and district oflkvi 
concerning the services available and their costs, end 
requests for data will be solicited. Data collection will k 
scheduled in accordance with requirements of requesters 
The data product will primarily be in the form of filr. 
records. 

SUPPORT ED 13Y U.S. Dept of Interior - Geological Survey 

6.0165, DEVELOPMENT OF AERIAL MEASUREMl-NI 
TECHNIQUES 

UNKNOWN, IJ.S. Dept, of the Interior. Geological Survey, 
Prescott, Arizona 86301 

Development of aerial measurement techniques to be tippled 
to hydrologic problems, such us Hoods, intinstritil or lialird 
pollution, streamflow characteristics, dynamics of hikes ;ir< 
estuaries, ice pucks, and urbani/ntiou of watershed*. 

The research effort for development of remote sor.siif 
techniques has successfully produced sophisticated incllimh 
and equipment. Research is not rcquiied at this prin 
Rather, a developmental program is icquitcd in the .ipplua 
tions of techniques resulting front the icscnrch elfnti, in th: 
training of others in applications of techniques, and in ih: 
utilization of (he data acquired. 

Provide training for teclmicpies in the tmiintemmce nnd me i-f 
remote sensing equipment, for scientists ami technician ir 
the utilization of data; and advise division, regional and Civ 
trict leaders on the availability ami usability of mn.te 
sensing data, complete a handbook tmanual} on rcnvte 
sensing (in progress); acquire very fine, sophisticated rcir.ett 
sensing equipment from milituiy sources and adapt il to On 
needs of the hydrologic (him collection program, develop j 
progrnm of real-time icinote sensing. Techniques iiuLil: 
aerial photography, side-looking airborne tailur, infrared aid 
thermal imagery, multispeclrul imagery. 

SUPPORTED IIY U S. Dept, of Interior - Geological Nurve) 

6.0366, THE IMPACT OF URBANIZATION ON WAII-R 
Y1F.LD, FLOOD PEAK, SEDIMENT YIEl-D. AND WAiliK 
QUALITY IN Till; BERKELEY HILLS, CALIFORNIA 

JR. MCBRIDE, Univ. of California, Sclmo! of Torcstty, 
Berkeley, California 94720 

The objective of this study is to develop models which rchii? 
changes in water yield, flood peak, sediment yield, nnd wa'ii 
quality to urbanization of n watershed in the central cecvi 
ranges of California. Water yield, flood peak, sediment yitlJ 
and water quality will be monitored on a .small watershed be¬ 
fore, during, mid after urbanization. Concurrent with the 
measurement of tiic.se stream characteristics, preeipitaliei 
and soil moisture levels will be measured. 

SUPPORTED 13Y U.S. Dern. of interior - O. Wtr. Res Rch 



MAJOR DISASTER TYPES 


6.017!, 


6.0167, STOCHASTIC HYDROLOGY 

HE. KUBIK, U.S. Army, Hydrologic Engineering Center, 
Davis, California 95616 

Analysis of multipurpose reservoirs and reservoir systems in¬ 
dicates need for examining a great many ways that floods can 
occur in combination with antecedent streamflow sequences 
over a period of many months or years The number of such 
combinations in a record of ordinary length is extremely 
small, consequently there is a great need in water resources 
studies for a method of generating synthetic floods in con¬ 
junction with monthly streamflow generation, and for a new 
approach to estimating magnitudes and frequencies of large 
flood events (only a few of which are observed in an ordina¬ 
ry streamflow record). Short-interval streamflow simulation is 
a promising approach to satisfying this need 

Probably the greatest uncertainty in the planning and operation 
of water resource projects is the uncertainty of future 
hydrologic conditions. In planning studies it is frequently as¬ 
sumed that analysis of historical events will provide a 
satisfactory hasis for evaluation of future performance, litis 
assumption has been necessary because of the lack of 
satisfactory alternatives 

The goal of this research is to obtain a completely valid model 
for generating monthly sirenmflows particularly for use in the 
planning process Once this capability is available, similar 
studies for simulating short-term hydrologic variations nifty 
he undertaken. 

SUPPORTED BY U.S. Dept of Defense - Army 

6.0168, PERRIS VALLEY URBAN HYDROLOGY STUDY, 
CALIFORNIA 

M.W. BUSHY. U.S Dept, of the Interior. Geological Survey. 
Garden Grove, Californio 92643 

Land use of about 85 square miles in the Perris Valley area is 
in the process of being changcil from primarily agricultural 
and minor urban, to primarily urban and minor agriculture. 
A master plan for land use is being prepared by Riverside 
County and will be utilized to guide urban development in 
the valley. County officials recognize the need Tor appraising 
the effects of the drastic changes in hind use on the hydrolo¬ 
gy of the valley. 

The Riverside ('minty Flood Control find Water Conservation 
District lias requested the geological survey undertake an in¬ 
vestigation to determine: (I) The basic hydrologic character 
of the area under present conditions; (2) Effects of urbaniza¬ 
tion on runoff characteristics, sediment production, and 
water quality, and (3) insofar ns possible, the relation of dif¬ 
ferent land used to observed changes. The results of these 
studies will he used in future planning in other areas in the 
county. 

Selected sub-basins in the valley will be instrumented to mea¬ 
sure water and sediment discharge, precipitation, and chemi¬ 
cal quality, on the basis of existing land use and likelihood of 
change during the next decade With county assistance and 
periodic aerial photography, records of land use will be main¬ 
tained on small land units; ami automated system (punch 
cards) will be developed to record changes. In uboul the 
fourth year, a progress report will describe the existing 
hydrology of the area and preliminary findings, 


San Diego County, as part of the growing southern California 
megalopolis, has recognized the need for knowledge of the 
changes in the hydrologic regimen with expected changes in 
land use. In southern California, both sedimentation and 
floods are the major hydrologic problems, thus urbanization 
accentuates the problems. 

The county wants an appraisal of the hydrology, particularly 
rain- fall-runoff relationships and sediment yield during 
floods; before and after urban development. Urbanization 
creates ctosion and sediment problems of unknown mag¬ 
nitude in San Diego County. This study is to determine the 
cause and effect relationship with possible application to 
other developed arcus within the county. This study would 
provide information useful in (I) assessing the magnitude of 
the erosion during the period when an area is urbanized, (2) 
the establishment of controls (zoning and construction) to 
keep erosion to a minimum, and (3) evaluation of an erosion 
control program if undertaken by the county. 

Obtain rainfall, sediment yield, and runoff data for 7 typical 
areas. Document land use and changes in use with time, also 
changes in ground-water regimen, and in channel charac¬ 
teristics. Sample chemical quality of ground and surface 
water annually. A progress report will be prepared to 
describe the existing hydrology of the area and to report on 
preliminary findings The time period should he flexible, but 
some type of progress report should be written probahly 
within a couple or years. Tentatively the investigation would 
continue for ten years or If land use changes occur more 
rapidly, a shorter period. 

Basie data network established and background information 
collected (streamflow, sediment loads, precipitation, land 
use). Investigating the applicability of different types of 
modeling 

SUPPORTED BY U.S. Dept, of Interior - Geological Survey 

6,0170, GLENDORA, CALIFORNIA, GENERAL PLAN 
1990 

UNKNOWN , Glendora City Government, Glendora, California 

Abstract: T he General Plun report for the City of Glendora, 
California is composed of six chapters. Chapter I presents 
the framework for planning in Glendora and indicates the 
purpose of the plun. Chapter II reviews and analyzes the 
background ditto concerning the planning urea. Chapter III 
discusses the goafs and objectives of the plan. Chapter IV 
presents the elements of the General Plan including land use, 
circulation and community facilities. Chapter V indicates 
recommended implementation techniques which can be used 
to put the plan proposals into effect. Chapter VI contains the 
total geologic report 

Pub Sep. 70: 166 p., NTIS No. PB- 196 <)67: PC $3.00 MF 
$0.95. 

SUPPORTED BY No Formal Support Reported 

6.0171, CLOUD SEEDING POTENTIAL FOR TWELVE 
RIVER BASINS 

R.D. ELLIOT F, North Amcr. Weather Consult., Goleia, 
California 93017 

Evaluation of historic potential for increasing precipitation 


California 90053 

Purpose of study/invesligution: To investigate flow condition-? 
and determine adequacy of the design of the various struc¬ 
tures included in the plan. 

Progress to date: The East Twin and Warm Creek improvement 
consists of three parts. The .study on the rock-lined transition 
was completed in |9GI and reported in Los Angeles District 
Report No 1-105 dated 1961 Tile confluence model study 
for Last Twin and Warm Creeks and City Creek will he in¬ 
cluded in the combined Flow at Open-Channel Junctions re¬ 
port now in progress Hie third model study is a low-flow 
diversion structure in a concrete-lined rectangular channel. 
This third study will be combined with other diversion struc¬ 
ture studies 

SUPPORTED BY U S. Dept of Defense • Army 

6.0173, COMPUTER SIMULATION MODEL FOR FLOOD 
PLAIN DEVELOPMENT - PART ll • MODEL DESCRIP¬ 
TION AND applications 

A/.F. ARPA\'ITIDIS, I N T A S A Incorporated, Menlo Park, 
California 94025 

Abstract; The report presents a simulation model for the 
evaluation of national economic efficiency benefits of various 
levels of flood protection and alternative land use plans. The 
model has three major components, (I) Calculation of flood 
damages and economic rent components. (2| Allocation of 
land use requirements. (3) Renefit calculation based on loca¬ 
tional advantage and damage reduction. The report also 
presents the results of a test case in Connecticut River Unsin 

Pub. Dee. 72. 155p.. NTIS No. AD-765 499/9: PC $9.75 MF 
$1.45. 

SUPPORTED BY U S. Dept, of Defense - Army 

6.0174, COMPUTER SIMULATION MODEL FOR FLOOD 
PLAIN DEVELOPMENT - PART I - LAND USE 
PLANNING AND BENEFIT EVALUATION 

Ml' ARPANITIDIS , I N T A S A Incorporated, Menlo Park, 
California 94025 

Abstract: The publication presents analytical progress in the 
development of a computer simulation mode) for flood plain 
development. A conceptual model was developed for five 
major parts: forecasting population and economic activities; 
allocating activities to available land; integrating public poli¬ 
cies restricting land use; measuring and projecting flood 
damages, and evaluating benefits bused on appropriate for¬ 
mulas involving flood damages, land rents, and locational mi- 
vantages. Several concepts are introduced to solve problems 
associated with development of the simulation model. 

Pub. Feb. 72: 87p.. NTIS No. AD-742 295: PC S3.00 MF 
$0.95. 

SUPPORTED BY U S Dept, of Defense - Army 

6.0175, PLAN FORMULATION AND EVALUATION IN 
MULTIPLE PURPOSE WATER RESOURCE PROJECT • A 
FRAMEWORK FOR REGIONAL PLANNING (ABBREV) 
LUSEN, I N T A S A Incorporated. Menlo Park, California 
94025 

The overall objective of the proposed research is to present an 
integrated approach to plan formulation and evaluation for 
planning multiple purpose water resource projects. Specifi¬ 
cally to: (a) Demonstrate that a meaningful methodology for 


enable plan formulation to take pU 
ticulnr prohlems anil potentials of 
resource development. This will re> 
terbation of the area affected by t 
set of regional indicators directly i 
pact. (3) Demonstrate that plan fi 
must explicitly account for altcrnati 
the affected area and extend eu 
models to include aspects of flciu 
recreational, aesthetic and ecologies 
SUPPORTED BY U S. Dept of Ime 

6.0176, FLOODS FROM SMALL 
CALIFORNIA 

AO. WAANANEH, US. Dept of the 
vcy, Menlo Park, California 94025 
Tile paucity of data on the mngnitudi 
in small drainage areas in Cnljfnrni; 
and economic design of structures 
areas Thus, an urgent need cxis 
terptoUUion or such data. 

To obtain sufficient basic hydrologic 
nitude and frequency of floods on a 
tire state, and to obtain sufficient I 
detailed hydrologic studies. 

Collect flood-flow data on about 300 
the stale, obtaining annual peak dis 
a limited amount of precipitation a 
at about 125 stations. After gage? 
about 15 years, a regional analys 
frequency of floods will he in; 
analyses by branch of eomputat 
required during die regional flood fi 
From datn collected as scheduled, a 
data at till stations, flond-hydrogra 
for stations equipped with recorder: 
results (maximum events) have bee 
.Simulation techniques for extend 
have been tested. 

Pam-collection program and flood-f 
continued. .Summary of data will hi 
report. Final report summarizing f 
program will be prepared. 
SUPPORTED UY U S. Dept, of Ime 

6.0177, PROCEDURES FOR 
FLOWS FROM SMALL RURAL V 
R.K- LlNSI.F.Y, Hydrocomp Internatir 
Abstract: Flood frequency curves w 
pared with those observed for oU 
watersheds representing a wide ra 
graph tout conditions in this countr 
literature, four methods were sell 
floods: HSP, Regional, Potter’s an 
treme value straight line fitting wa 
frequency curves. Digital compv 
method appears to be have effect 
frequency curve as indicated by the 
watersheds. Further researches to 
leristics and Vo intensively simulate 
areas are suggested for the 
OTOCC tores. 


SiUrrOK l r.u nr ino rormai support Keporteo 

6.0178, NORTH RICHMOND • SAN PABLO BAY AREA 
STUDY • CALIFORNIA 

J.P. KENNV, Council on Intergov Relations. Sacramento, 
California 95814 

Abstract: The report focuses on long-range physical develop¬ 
ment for a low-income minority community located in an 
urban floodplain. It deals with inadequate flood protection, 
storm drainage, air and water pollution, and lack of cultural 
and recreational facilities. It defines opportunities for exten¬ 
sive marshland preservation, outdoor environmental educa¬ 
tion, recreation, public access to the Buy, and economic 
development. A unique feature is its inter agency, multi- pur¬ 
pose approach to plan development. 

Puh. Oct. 7|: 8Ip-, NTIS No. PB-2I1 777: PC $6 25 Ml-$0.95. 

SUPPORTED BY U.S. Dept, of Housing & Urban Develop¬ 
ment 

6.0179, GENERAL PLAN REPORT, LAKE RED BLUFF 
AREA. CALIFORNIA, 1971 

UNKNOWN, Council on Intergov Relations, Sacramento, 
California 95814 

Abstract: Studies and recommendations are reported for the 
Lake Red Bluff area of California as related to land use, cir¬ 
culation, recreation, conservation/open space, and regulatory 
measures. Included in addition nre recommendations for im¬ 
proved flood plain protective measures, water .surface use 
regulations, and design improvement, along Lake Red Bluff. 

Pub. Aug. 71: 54p„ NTIS No. PU-210 880: PC $4.75 MF 
$0.95. 

SUPPORTED BY U.S. Dept, of Housing A Urban Develop¬ 
ment 

6.0180, FLOOD-FREQUENCY RELATIONSHIPS FOR 
SMALL DRAINAGE AREAS • VIRGINIA 

EM. MiLl.ER, U.S. Dept, of the Interior, Geological Survey, 
Sacramento, California 95814 

Most stream-flow records in Virginia are for areas of more than 
50 square miles. Additional records arc needed from smaller 
areas In order that flood-frequency relationships may be 
developed. This information is badly needed for use in bridge 
and culvert design. 

To determine flood frequencies for small drainage area sites in 
Virginia 

Flood-hydrograph and rainfall recorders will be installed at 
about 100 sites throughout Virginia. These will provide Rood 
volume datu as well as peak discharge data. The dawdy rain¬ 
fall runoff model will he used to extend records back in lime 
on basis of rainfall. Data will be published in open-file report 
after approximately 10 years of record collection. 

Peak stages and discharges published in mutual water resources 
of Virginia. 

Continue collection of flood peak and rainfall data; tabulate 
and compile data. 

SUPPORTED BY IJ.S. Dept, of Interior - Geological Survey 

6.0181, DRAINAGE AND FLOOD CONTROL 
BACKGROUND AND POLICY STUDY • SUMMARY RE¬ 
PORT 

UNKNOWN, San Diego Reg. Comp. PI. Org., San Diego, 
CnTfnrnia 92 f)l 


lu-unic imi y im UHimugL uihi iiuuu vutiuui in¬ 

formation In particular, the drainage and flood control infor¬ 
mation prepared in this study will be used as a basis for 
developing a reglonwtde plan and program. In general, the 
study presents physical descriptions for eight major drainage 
basins, analyzes urban growth factors as a part of the 
drainage and flood control problem; and suggests some seven 
possible alternative organizational arrangements for carrying 
out flood control work for the region. 

Pub. May 70: 50p.. NTIS No. Pil-196 840: PC 53.00 MF 
SO.95. 

SUPPORTED BY IJ.S. Dept, of Housing & Urban Develop¬ 
ment 

6.0182, SEA COAST PLANNING PROJECT • CALIFOR¬ 
NIA 

C. HETRICK, Univ. of California, School of Letters. Santa Bar¬ 
bara, California 93106 

Objectives: The objective of this project is to provide basic 
datu, plan formulation, anti decision procedures to assist 
Santa Barbara County Planning Department in formulation 
and analysis of alternative plans for development of the 
county's sea coast to obtain optimal usage, both economi¬ 
cally and environmentally, of the finite resources. The impact 
of beach pollution on the development of the channel coast¬ 
line will be analyzed with particular reference to natural oil 
seeps. Analysis and classification of the flood-debris flow 
hazard across permanently settled piedmont alluvial fan sur¬ 
faces along the county’s South Coast, with attempt to assess 
benefits and costs to county or homeowners should such clas¬ 
sification be Implemented. A study will be made of Califor¬ 
nia’s South Coast tourist and retirement industries and of 
public policy concerning these to assess impact on expendi¬ 
ture, taxation, zoning and other political or economic 
restraints. Data gathered through survey will be processed to 
determine present recreational beach use in Santa Barbara 
County and to predict future use and results The develop¬ 
ment of the Channel Islands and the economic impact of oil 
production in Hie Santa Barbara Channel will be evaluated. 

How information will be applied: Santa Barbara County can 
formulaic coastal land-use plans with data on pollution im¬ 
pact cm recreational, commercial, and residential uses made 
of the area. Gcomorphic hazard classification will aid land- 
use zoning. Future beach demand can be met with informed 
planning and transportation patterns. County lax authorities 
will have data on oil production, land use, restrictive zoning, 
etc., on which to base realistic assessments. A comparative 
analysis of three proposed land use developments will be 
made available to decision-making bodies and will be of a na¬ 
ture useful for similar decisions in the future as well as for 
the present one 

Accomplishments during the past twelve months: I. Fiscal data 
collected on Catalina and Santa Cruz Islands and boater data 
collected on local marinas. 2. Development of a model for 
estimating likely impact of differential tax rate structure of 
local taxing agencies on capital allocation by industry and 
area for a coastal zone. 3. Rubik* opinion survey completed, 
verified open-ended questions coded, data key punched and 
preliminary analysis begun. 4. Pilot survey of Santa Barbara 
beaches completed. 

SUPPORTED BY U S. Dept, of Commerce - N.O.A.A. 

6.0183, FLOOD FIYDUOLOGY INVESTIGATIONS 

l : .A. BERTLE, U.S. Dept, of the Interior, Buieau of Reclama¬ 
tion, Denver, Colorado 80225 


6 0184. 


MAJ( 


Improvement .»/ h>dr c,meteorological and hydrological 
techniques 10 determine flood hydrology criteria for the 
design and operation of Bureau dams, canals, and related 
facilities Meteorological records o/ observed storms are 
analysed to improve methods for estimating maximum proba¬ 
ble precipitation abuse reservoirs Records of large flood 
events are analyzed to improve methods for estimating max¬ 
imum ptohable floods and more frequent smaller flows. 

SUPPORTED BY US Dept of Interior • Bu Reclamation 

6.0184, DENVER METROPOLITAN AREA. COLORADO 

R M USDl'ALL. US Dept of the Interior. Geological Sur 
vey, /Jemer, Colorado H0225 

Stales to which project pertains. Colorado. 

1 he project objective is to prepare detailed general-purpose 
geologic maps of eight quadrangles covering the major part 
of the Denver metropolitan area. These maps, at a scale of 
I 24,001), are designed to provide basic information on the 
geologic factors pertinent to maximum utilization of land in a 
rapidly expanding area of urban development Information to 
be provided concerns the engineering properties of the sutfi- 
cial and bedrock units, location of potential hazards such as 
landslides, areas subject to flooding, areas subject to possible 
earthquake damage, areas of poor foundation conditions, and 
the location and extent o/ sand and gravel deposits necessary 
for construction aggregate materials 

The geologic maps, each including a brief descriptive text, are 
to be released first in open fries and subsequently published 
in the Geologic Quadrangle Map Series. The geologic map of 
the Parker quadrangle was published in 1972 as the first 
sheet in a special Folio of the Parker quadrangle. Thirteen 
additional single-concept maps of the quadrangle have been 
or will be published in the near future to complete the Folio. 
The enthusiastic acceptance of the Parker I olio by planning 
commissions and public officials have prompted plans to 
issue some similar interpretive maps for the adjoining 
Highlands Ranch quadrangle. 

A comprehensive geologic report covering all eight quadrangles 
is planned for the Bulletin series. 

SUPPORTED BY U S Dept of Interior • Geological Survey 

6.0185, MOUNTAIN SOILS, FRONT RANGE URBAN 
CORRIDOR 

K.L PIERCE. U.S. Dept of the Interior, Geological Survey. 
Denver, Colorado 80225 

States to which project pertains: Colorado. 

The prime objective is to prepare maps showing the distribu¬ 
tion, thickness, and infiltration characteristics of the rcgolith 
mantling hard crystalline rock in the mountainous part of the 
Front Range Urban Corridor The map units will be defined 
to provide information concerning the suitability of the 
regoliih (soil) for disposal of septic tank effluent without sur¬ 
face or ground water contamination, and the depth of ex¬ 
cavation possible by power machinery without recourse to 
blasting. Also mapped (with Water Resources Division) will 
be the areas affected by flash floods, seasonally saturated 
ground, and landslides. 

Mapping will he done for publication at a scale of 1:100,000 in 
a period of about 2 years. Water-well logs and a small 


6.0186, PEAK DISCHARGE AND 
SMALL WATERSHEDS IN COl.ORAI 
UNKNOWN, U.S. Dept, of the Intone 
Denver, Colorado 8(1225 
The flood characteristries of small water 
poorly defined. Existing techniques lb 
nitude and frequency of lloorK are up 
drainage areas Alsu, estimates based r 
lions arc crude since data is lacking. 
The objective of this study is to folk 
techniques for estimating the magniti 
floods on small watersheds Emphasis 
the greatest degree of accuracy on wi 
state highway network where the in 
economic significance in ike design o 
such as bridges ami culverts. Consul 
devoted to research aspects of technii|U 
T he data for this project will be colleete 
stage-rainfall recorder installations clisii 
so as to sample typical hydrologic env 
the present streamflow network mul Ti 
reau’s Precipitation Network in Colorml 
will be included in the analyses. Fief 
reconnaissance trips to select sites, inst 
recorders, making measurements of fix 
mining watcislied paianietcrs Office 
research on technique development and 
I) Operation of 43 rninfiill-iunofi' static 
linucd. 2J Completed basic-data releasi 
data collected through September 1971 
storage of data at 4 stations for siihsequ 
fall-runoff model. 4) Hnsin size, clianne 
slope determined for Id basins 
I) Continue operation of 43 rainfa 
Colorado. 2) Continue definition of ha 
Begin preliminary evaluation of l ISOS n 
SUPPORTED BY IJ.S. Dept, of Interior 

6.0187, FLOOD FREQUENCY IN 
COLORADO 

UNKNOWN, U.S. Dept of the luterio 
Denver, Colorado 80225 
The frequency of peak flood flows is an 
designing urban drainage works. Data 
watersheds and estimates made from u; 
to be substantially in error. The aim is t 
areas and develop rainfall- runoff rehu 
trapolated to all small watersheds in il 
of the six-county area. 

I. To collect data useful in defining rela 
and rain-fall intensity and duration of 
in the six- county aren which includes t 
Arapahoe, Boulder, Denver. Dougins, m 
2. lo study and develop techniques for > 
both in time and space. 

Wc propose to collect rnin-fnll ami run-of 
ty drainage basins in the (i-eounty arci 
selected to sample the following ranges 


MAJOR DISASTER TYPES 


outflow from cadi basin, supplemented hy crest gages to 
record peak stages at other locations. 

I) Operation of 30 rainfall-runoff stations in Denver 
metropolitan area continued 2) Completed basic-data 
release of all rainfall-runoff data collected through Sep¬ 
tember 1971- 3) Begun computer storage of data at 2 sta¬ 
tions for subsequent use in USDS rainfall-runoff model. 4) 
flegan preparation of basic-data release for the May 5-6, 
1973, storm in the Denver area. 

I) Continue operation of 30 rainfall-runoff stations in Denver 
metropolitan area 2) Begin definition of basin characteristics 
such as diainage area, percent impervious cover, and channel 
slope 3) Complete report on May 5-6, 1973, storm. 41 Begin 
preliminary calibration of USCrS model on 2 basins. 

SUPPORTED BY U S. Depl. of Interior - Geological Survey 

6.0188, HAMILTON 2 DEGREE 

j [) WELLS, US. Dept, of the Interior. Geological Survey, 
Pi’/im, Olornifn K0225 

Slates to which project pertains: Montana and Idaho. 

Prepare a geologic map of the Hamilton 2-degrec sheet at 
1 : 250,000 scale, integrating the past, current, mid future per¬ 
tinent mapping done hy industry, universities, anti State and 
federal agencies, ami incorporating geologic, geochemical, 
isotopic, and geophysical data as a basis for evaluation of 
land use and mineral potential. Special purpose interpretative 
maps ami reports will lie prepared of appropriate areas where 
potential Iv.i/auis such as landslides, unstable foundation 
material, faulting, earthquakes, anil flooding arc present. An 
evaluation of known and potential mineral resources of hast* 
ami precious metals and fluorite along the margins of the 
Idaho Uatholitlt and stratahouiul copper in the Bellian strata 
will he made. These data will contribute to the general body 
nf geologic knowledge of the northern part of the Idaho 
Ballmlith ami contribute in developing the regional struc¬ 
tural, stratigraphic, iiwigmalic. metamorphic, and erosiomd 
patterns. They will luilhcr provide a proper basis for land use 
planning for the diverse interests in this area of urban 
development in an outstanding recreational area 

SUPPORTED liY U..S Dept, of Interior • Geological Survey 

6.0189, INVES TIGA TION FOR R.OOD PROTECTION OF 
BRIDGES 

I). SIMONS. CoUnado Stale University, School of Engineering, 
Fori Collins. Colorado K052I 

Objectives: 1. Channel stabilization in the vicinity of and 
downstream of culvert outlets. 2 Channel stabilization in the 
vicinity of and downstream of bridges. 3. The use of special 
methods and technique}, where there is no gravel or rock and 
where special problems arise. 

Approach: Utilized three different sizes of laboratory flumes to 
obtain data. Subsequently, limited field data were collected 
to help establish validity of results. 

SUPPORTED |1 Y Wyoming State Government - Cheyenne 

6.0190. HYDROLOGY OE SMALL WATERSHEDS 

V. VEVJliVlCn. Colorado State University. School of Engineer¬ 
ing, Fort Collins, Colorado 80521 (2R232314I3) 

A systematic way of assembling, storing, and recalling data 
,, ,,i ,,n cmrklt I'fliArshpds Ins been 


version to housing subdivisions, various aspects o 
tion. etc. It has been shown that much of the floe 
data can be clearly related to change in the respo: 
the watershed The Colorado State Univer 
watershed datu file has been expanded to include ■ 
bunixed watersheds and floods resulting from snow 
Document provided to S.S.l.E. by the H.R.I.S 
SUPPORTED BY Colorado State University • Fort 

6.0191, SOCIALLY DEFINED ENVIROF 
VALUES IN URBAN WATER RESOURCES FLA 
D. IP. Hil.L, Resources Development Consult , Ft 
Colorado 80521 {C-4222) 

‘This research seeks to develop objective social crltc 
in developing mid employing evaluating procedur 
count for trade- olfs and interactive effects of ei 
tally related social values. The values will be ide 
then incidence and intensity rates measured on t 
data drawn from three stratified urban samples, or 
will he located in a short water area, one in a plot 
area, and the hist in a modestly short-water n 
values lo be identified and measured include w; 
values, attitudes toward effluent, recreation values, 
personal and aesthetic amenity, and flood plain m 
and flood control values. 

SUPPORTED BY U S. Dept of Interior - O Wtr. 1 

6.0192, RECOMMENDED REGIONAL VIJ 
SEWERAGE. WATER SUPPLY AND STORM D 
• CONNECTICUT 

UNKNOWN. Valley Regional Planning Agcy, An: 
nectlcut 0640) 

Ahstraot: The report presents the recommended re, 
and program for sewerage, water supply and stor 
for the 58 square mile Valley Planning Region. 
Ansonia, Derby. Seymour, and Shelton, Connectie 
Puh. Eeb. 70: *>2p . NTIS No PB-192 940: HC 
$0.65. 

SUPPORTED BY U S. Dept, of Housing & Urba 
merit 

6.0193, SMALL STREAM FLOOD CHARACTER 
A/./). THOMAS, U S. Dept of the Interior, Gcologl 
Hartford. Gmiieeiiair 

Records of streumflow are relatively plentiful on mi 
ami larger streams in Connecticut. However, 
srnnll streams, especially those below 10 square mi 
trcinely limited. There is an immediate need for i 
on the magnitude and frequency of flood 
discharges on these areas. Project should contin 
least 10 years of record have been completed 
To provide flood flow information at many new sii 
ncctieut on streams with small drainage ureas Usi 
malion to supplement similar information at othe 
continuous records to improve or develop a now 
formula for Connecticut' based on basin character 
Establish and maintain a crest-stage gage network 
Connecticut and prepare a stage-discharge ratio 
station. zXnalyze records of annual peak disch 
respect to frequency, regional characteristics, drai 


mg 1973 data. Continuation of flood frequency analysis 

SUPPORTED BY U S Dept o! Interior • Geological Survey 

6.0194, ANALYSIS OF LAND USF CONTROL MEA¬ 
SURES 

1V.D ANDERSON, US. Dept of Agriculture, Natural 
Resource Econ. Div., Washington. Disitict of Columbia 202SO 
{NRL3-3-54-OOI 

Objective: Appraise the status of and analyze developments in 
rural zoning enabling statutes and zoning ordinances, and 
analyze what is being done under rural zoning ordinances. 

Approach: Examination, analyses, and classification are made 
of alt State rural zoning enabling statutes which empower 
counties, townships or other governmental units to adopt or¬ 
dinances and regulations Rural zoning ordinances and regu¬ 
lations enacted by local governmental units are collected, 
analyzed, and classified Analyses are made of rural zoning as 
it relates to agriculture and natural resource uses. Special at¬ 
tention is directed at significant zoning innovations and re¬ 
lated land use control techniques 

Progress: Substantial demands for stuff assistance on land use 
policy issues continued. Preliminary analyses were made of 
techniques for preserving agricultural land. Several earlier re¬ 
ports resulting from this research project were reprinted. 

SUPPORTED BY US. Dept of Agriculture • E.R.S. 

6.0195, KANSAS - NORTH SECTOR UPPER WALNUT 
WATERSHED BUTLER AND CHASE COUNTIES 
UNKNOWN, U S. Dept of Agriculture, Soil Conservation Ser¬ 
vice, IVa.r/ring/ort, District of Columbia 20250 

Abstract: A watershed project is to be carried out in Butler and 
Chase Counties, Kansas. The project proposes conservation 
land treatment over the two watersheds, supplemented by 30 
floodwatcr retarding .structures Project action will: eliminate 
agricultural use and wildlife habitat of 1,115 acres of 
cropland, grassland, and woods in the sediment pools, inun¬ 
date about 18 miles of intermittent stream channels; and in¬ 
terrupt agricultural and wildlife uses o! 3,349 acres in the 
planned detention pools. 

Pub. Mar. 72: 64p., NTIS No. PB-200 794-P: PC $3.00 MF 
50.95. ) 

SUPPORTED BY U.S. Dept, of Agriculture 

6.0196, UNION CREEK WATERSHED PROJECT, SOUTH 
DAKOTA 

UNKNOWN, U.S. Dept, of Agriculture, Soil Conservation Ser¬ 
vice, Washington, District of Columbia 20250 

Abstract: The Union Creek watershed for flood control and 
land stubilization is located in Union County, South Dakota. 
Adverse environmental effects which cannot he avoided are 
about 5 miles of intermittent stream channel, 40 acres of 
cropland, and S5 acres of grassland which will be inundated 
by the sediment pools. Agricultural and wildlife use will be 
periodically Interrupted in the floodwnter detention pools. 
The use of 50 ucres of land in dams, spillways, and grade sta¬ 
bilization structures will be temporarily lost to agricultural 
and wildlife until the areas arc re-vegetated. 

Pub. Feb. 72: .3Ip., NTIS No. pB-206 620-F: PC $3.00 MF 
50.95. 

SUPPORTED BY U.S. Dept, of Agriculture 


Abstract: The Hollow Creek Watershed Project, located in Leu- 
ington and Saluda Counties, South Carolina, proposes tor- 
servation land treatment over the watershed, supplemented 
by two floodwatet retarding structures. Adverse environmtr- 
tal effects include the following: The impoundment vU 
destroy agricultural use and wildlife habitat on four acres of 
pasture land and 87 acres of woodland; The retarding poaS 
will periodically interrupt agricultural and wildlife use on an 
additional 16 acres of pasture land and 125 acres of 
woodland; Increased vehicular traffic will occur in the vjcir- 
ty of the floodwatcr retarding structures; One and one-hclf 
miles of stream channels will be inundated. 

Pub Oct. 71: lOp . NTIS No. PB-203 233-D: PC $3.00. 
SUPPORTED BY U.S. Dept of Agriculture 

6.0198, KANSAS - NORTH SECTOR UPPER WALNUT 
WATERSHED BUTLKR AND CHASE COUNTIES 
UNKNOWN, U.S. Dept, of Agriculture, Soil Conservation Ser¬ 
vice, Washington, District of Columbia 20250 
Abstract: The projects propose conservation land treatmen 
over two watersheds, supplemented by 30 floodwater-ietaid- 
ing structures. The combined project area for the North and 
South Sector Upper Walnut River Watershed plans consists 
of about 282,000 acres and is located in Butler and Chase 
Counties, Kansas Approximately 18 miles of intermittent 
stream channels will he inundated by the planned sediment 
pools Agricultural use and wildlife habitat in the I,IIS acres 
to be occupied by the sediment pools will be lost Agricul¬ 
tural and wildlife use of the 3,349 acres in the dctcnlior 
pools will lie periodically interrupted by floodwaters. Agricul 
tural and wildlife use in the 220 acres to be occupied bj 
dams and spillways will be lost until vegetation is established 
immediately after construction. There will be project induced 
evaporation losses in the sediment pools which can reduce 
low flows in stream reaches below the reservoits if releases 
are not made during periods of low flow as required by Be 
Kansas Division of Water Resources, 
pub. Jul 71: I6p., NTIS No. PB-200 794-D: PC $3.00. 
SUPPORTED BY U.S. Dept, of Agriculture 

6.(1199, NUTWOOD WATERSHED, ILLINOIS 
UNKNOWN, U.S. Dept, of Agriculture, Soil Conservatinn Ser¬ 
vice, K'cis/iingtou, District of CWumhm 20250 
Abstract: A watershed project to be curried out in Jersey anJ 
Greene Counties, Illinois by three sponsoring local organira- 
lions with federal assistance will include land treatment mea¬ 
sures supplemented by three floodwater retarding structures, 
two water level control structures, and one pumping station. 
The land treatment program will reduce average annual 
upland erosion, promote more efficient land use, and reduce 
water runoff Combined land treatment and structural mea¬ 
sures will reduce Pediment and flood water damages. Forty- 
eight hundred acres of bottomland will benefit from flood 
control, improved drainage, and more intensive land use. Ap¬ 
proximately 40 acres of lake fishery and aquatic habitat wii: 
replace 40 acres of pasture. Approximately 37 acres of 
woodland and pasture will be periodically inundated by flood 
detention pools. Construction of the dams and spillways nil 
temporarily disturb or destroy the vegetative cover on an ad¬ 
ditional 38 acres. 

Pub. May 72: 24p„ NTIS No. EIS-IL-72-5 155-D: PC $3.25. 
SUPPORTED BY U.S. Dept, of Agriculture 



MAJOR DISASTER TYPES 


6 . 0206 , 


6.0200, HURRICANE CREHK WATERSHED STRUC¬ 
TURAL PROJECT MEASURE. KENTUCKY 

UNKNOWN, U.S. Dept, of Agriculture, Soil Conservation Ser¬ 
vice, Wns/iingfOH. fJi.srrtcf «/ Colnmbiu 20250 

Abstract: The proposed project measures consist of accelerat¬ 
ing the on going land treatment program, installing three 
floodwater retarding structures, and improving about four 
miles of channel in Hopkins County, Kentucky. The project 
will take 48 acres of agricultural and forestry land for sedi¬ 
ment pools and structure areas, disrupting or temporarily 
delaying the use on another 126 acres in the flood pools and 
other affected areas, and increase the potential for problems 
associated with population growth and economic expansion 
Pub. Jan. 72: 30p., NTIS No. PB-203 5 1 I-I- PC S3 00 ME 
$0 95 

SUPPORTED I3Y U S. Dept of Agriculture 

6.0201, C’ORNUDAS, NORTH AND CULP DRAWS 
WATERSHED, HUDSPETH COUNTY. TEXAS. AND 
OTERO COUN TY, NEW MEXICO 

UNKNOWN, U.S. Dept, of Agriculture. Soil Conservation Ser¬ 
vice, Washington, District of Columbia 20250 
Abstract: The project consists of land treatment ami floodwuler 
retarding structures in Hudspeth County, Texas, and Otero 
County, New- Mexico, for the purpose of watershed protec¬ 
tion and flood prevention. Environmental effects are 
generally beneficial. Agricultural production will be 
eliminated or interrupted on considerable acreage. 

Pub. Nov. 72: 56p.. NTIS No. E.IS-NM-72-5708-E: PC $5.00 
ME 50.95. 

SUPPOR TED BY U.S. Dept of Agriculture 

6.0202, BIG CREEK WATERSHED, KANSAS 
UNKNOWN, U.S. Dept, of Agriculture, Soil Conservation Ser¬ 
vice. Washington, District of Columbia 20250 
Abstract: The project located in Coffey, I.yon, Greenwood am) 
Woodson Counties, proposes conservation land treatment 
over the watershed supplemented by nine floodwsitcr-rctard- 
ing structures. I he project action will: reduce floodwater and 
sediment damages on 8,350 acres of flood plain land; Reduce 
erosion; Provide 148 surface acres of water for fishing, 
recreation and feeding and resting areas for migratory water¬ 
fowl at the sediment pools of planned floodwater- retarding 
structures; Eliminate agricultural and wildlife use of 340 
acres in the sediment pools; Immdnic about 8 miles of inter¬ 
mittent stream channel 

Pub. Jun. 71: 32p., NTIS No. PU-200 H08-F: PC $3.00 MF 
$0.95. 

SUPPORTED BY IJ.S Dept of Agriculture 

6.0203, MACADOO ROAD-ITU. DAM, KANSAS 
UNKNOWN, U.S Dept, of Agriculture. Soil Conservation Ser¬ 
vice, Washington, District of Columbia 20250 
Abstract: The statement presents information for the MncAdoo 
Road- Fill Dam. project located on Elm Creek, a tributary of 
the Medicine Lodge River. The project measure area consists 
of 39,617 acres and is located in Barber and Pratt Counties. 
Kansas. The project will relartl runoff, reduce soil erosion, 
sedimentation, give 35 farms flood protection benefits on 
1,290 acres, provide fishing, and reduce the sediment of the 
stream. The adverse environmental effects would be the tem- 


6.0204, STARKWEATHER WATERSHED. NORTH 
DAKOTA 

UNKNOWN, U S Dept of Agriculture. Soil Conservation Ser¬ 
vice, Washington, District of Columbia 20250 
Abstract: The project is located in Ramsey and Cavalier Coun¬ 
ties, North Dakota and proposes conservation land treatment 
over the watershed, supplemented by 60.6 miles of channel 
improvement for flood prevention and agricultural water 
management Channel improvement will drain 345 acres of 
Types 3, 4, and 5 wetlands. One hundred and five acres of 
upland habitat will be destroyed by channel improvement. 
Groundwater recharge will he reduced. The man-made ap¬ 
pearance of the constructed channels will not be as in their 
natural undisturbed state. Wildlife systems now existing in 
Ihe area of the proposed channel construction will be altered. 
The potential exists for local interests to extend the project 
measures to drain the equivalent of 4,000 acres of existing 
wetlands not preserved by casement or purchase. 

Pub Aug 71: 10|>, NTIS No. PB-202 150-E: PC $300 MF 
$0.95. 

SUPPORTED BY U.S. Dept of Agriculture 

6.0205, VERDE LANE FLOOD PREVENTION PROJECT 
MEASURE, NEBRASKA 

UNKNOWN, U.S Dept, of Agriculture, Soil Conservation Ser¬ 
vice, Washington, District of Columbia 20250 
Abstract: The following statement presents information on the 
Verde Lane Flood Prevention Project located South of the 
Town of Sidney in Cheyenne County, Nebraska The 
watershed covers an area of 542 acres with 138 aqrcs in 
urbun development, 292 acres of range land. The environ¬ 
mental impacts of the proposed project are: Conservation 
land treatment to limit erosion and sediment production to 
less than five ton per acre per year, Reduce by 75 percent 
delivery of sediment to Lodge Pool (.’reek; Eliminate floud- 
water damages from a 100-year storm; Reduce by 75 percent 
sediment transport to Verde Lane drain; Fenced in area will 
provide three acres of undisturbed nesting cover. The ad¬ 
verse environmental effects are: Agriculture production will 
be lost on four acres of embankment and spillway area; Tem¬ 
porary loss of wildli/c habitat; Construction of the dam will 
disturb vegetative cover on approximately six acres. 

Pub. May 71: 22p , NTIS No. Pb-199 021-F: PC $3.00 MF 
$0.95. 

SUPPORTED BY U.S. Dept, of Agriculture 

6.0206, WHITEWATER CREEK HYDROLOGIC UNIT 
PROJECT MEASURE. CHEROKEE HILLS RC AND D 
PROJECT. OKLAHOMA 

UNKNOWN, U.S Dept of Agriculture, Soil Conservation Ser¬ 
vice, Washington, District of Columbia 20250 
Abstract: Ihe Whitewater Creek drainage basin comprising 
19,738 acres (30-84 sq. mi,) is located approximately eight 
miles northeast of Jay, Oklahoma, in Delaware County. The 
1,054 acres of floodplain land in the watershed are subject to 
frequent and severe flooding. Major floods covering more 
than half of the floodplain can be expected about once every 
three years. The project consists of conservation land treat¬ 
ment practices and three floodwater retarding structures. 
Conservation land treatment will reduce soil loss on the 
upland by approximate! 10 ercenl. The completed project 



scenery. howe'er, this will Ihj offset somewhat by re-vcgeia- 
uon „f disturbed areas and by the addition of a body of 
water to the landscape 

Pub May 7|. I2p. NTIS No PU-199 653-F: PC $3.00 MV 
$0 95 

SUPPORTED HY U S Dept of Agriculture 

6.0207, LAKE HYDROLOGY 

L BAJORVNAS. U.S Dept of Commerce. Limnology Divi¬ 
sion. Washington. District of Columbia 

Description: Data are being gathered and analyzed on water 
quantity factors, such as inflow, outflow, precipitation, and 
evaporation in order to obtain a belter understanding of their 
interrelationships and their effects on the Great Lakes Data 
related to ice and snow formation, accumulation, composi¬ 
tion, and decay, time and areal distribution; and structural 
and crystallographic features are also acquired over the 
Great Lakes. These data are analyzed and then correlated 
with physical, hydrologic, and mcleorologic conditions and 
forecasting methods developed The water level and ice 
forecasts will enable the commercial navigation to utilize the 
full load capacity and to extend navigation into the winter. 
Water supply forecasts improve lake level regulation and pro¬ 
vide information to shore properly owners on potential flood¬ 
ing and erosion 

Technical objective To develop or improve methods to 
forecast water supply, lake levels, and the formation, extent 
and breakup of iee cover 

Implementation: To accomplish its purpose, the task is broken 
down into the following Work Units for specific activities: 
Hydrologic Data Base; Lake Precipitation; Lake Evaporation; 
Ice Cover Distribution, lee Characteristics; Icc Forecasting. 

Pan I o/ 7 

SUPPORTED BY U.S. Dept of Commerce - N O.A A. 

6.0208, HYDROLOGIC STUDY OF SMALL RURAL 
WATERSHEDS - INDIANA 

COOK, U S. Dept of the Interior, Geological Survey, U'«j/iwj>- 
ton. District of Columbia 20242 

The objective of this project is to develop an accurate method 
for estimating flood runoff of various recurrence intervals on 
small rural watersheds, with drainage areas of less than 20 
square miles, in the state of Indiana. 

Document provided to S.S l E by the H.R.I.S 

SUPPORTED BY U S Depi. of Transportation • F.H.A. 

6.0209, INVESTIGATION OF ERTS-A IMAGES FOR AP¬ 
PLICATION TO THEMATIC MAPPING, MISSISSIPPI 
RIVER 

D T. HDSON, U.S Dept, of the Interior, Geological Survey, 
Washington, District of Columbia 20242 

Abstract: The author has identified the following significant 
results Theme extractions, enlarged to proper scale can 
prove a simple and convenient tool for evaluation of small 
scale map content, and as a guide to and for map revision. 
Open water extractions provide a graphic, easy to read, 
historical documentation of the recent Mississippi River flood 
at successive limes during the flood period. Open water ex¬ 
tractions. used in conjunction with swamp-wetland extrac¬ 
tions, can be used to document and monitor temporal 
changes in wetland water levels. 

Pub. Jut. 73: 5p., NTIS No. K73-I0952: PC $3.00 MF $1.45. 

SUPPORTED BY U.S. Natl. Aero. & Space Adm. 


j. riL//w^fV, t-'vj's.- . 

Washington. District of (Wiioibiu 2U242 

Crest stage indicators have been installed o 
streams in Connecticut ihe drainage area < 
ranges from I 20 s<| mi to H) 4 sq mi and 
chosen to give wide coverage to the .slate ah' 
correlation of results with those from record 
primary gaging stations of the USGS I ho d;i 
crest occurred is detetmmed trout a study of 
and from the record »f adjacent primary sta 
discharge is computed fiom the duiraetei isti' 
way opening at the gage site and /or from dis< 
merits made by USGS at limes of Rood. Ihe 
peeled to lead to a more accurate method of 
flows of streams having drainage areas of trim 
IU sq mi. Since the start of this program in I 
floods at each of the long-term stations in C 
seldom exceeded the long- term mean annua 
of an extended period of drought in this area 
mutes of long-term mean annual floods havr 
the crest stage sites under this program based 
long-term mean animal Roods to short- teri 
floods at the long-term stations These ten 
cannot be confirmed, however, until addition 
the short-term mean annual floods more neu 
long-term mean annual Ronds at the lonj 
USGS is now re-analyzing data in an attempt 
term (8 yts) to long term Hoods. 

Document provided to S.S.I I*., by the ILK.I S. 

SUPPORTED RY U S Dept of Interim - Geo 

6.0211, HYDROLOGY OF (>l IT ST ANDINC. 

hJ. KENNEDY, 1J.S Dept, of the Interior, (Jo 
Washington, District of Colnnilmi 211242 (2U2. 

Research projects are being conducted in 4 sh 
lect and compile data on major and unusual 
Analyze data from outstanding floods and 
findings of other research projects. 

Document provided to SSIF by Highway Rcsea 
Service. 

SUPPORTED RY U S. Dept, of Interior Geo 

6.0212, INVFSTTOAI ION OF SCOUR AT 
ALASKA 

L .S’ EF.VEEN, U S Dept, of the Imcrinr, Gc< 
Washington, District of Columbia 20242 (2R2.’ 

Scour at hridges in Alaska is being studied at ■ 
the field. Initially only reaches where a hridgi 
lively straight section of the stream channel 
died. The stream channel is suivcycd 
downstream of the bridge. Cross sections .i 
profiles of the stream hed are taken with an e 
key discharges. Hydraulic and trnnspoit vnri 
elude sediment si/c analysis, current meter-! 
stage-discharge and depth-discharge [elution 
ments of suspended load, si/e analysis o/ s 
velocity distribution at various singes, meastii 
depth, and determination of the disduugo-frei 
It is believed that analysis of the data will lea 
predicting scour at bridges 

Document provided to S.S.I.I:, by the H R.I S. 

SUPPORTED RY U.S Dept, of ITunsportutioi 

6.0213, FLOOD FREQUENCY OF* AI.AIIAN 
ALABAMA 
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6.0219 


U S. Geological Survey Circular 342, Hoods in Alabama, Mag. 
nitude and Frequency, has been upduted and refined on the 
basis of 12 additional years of stream How record. Flood 
frequency relations are being developed for small watersheds 
in Alabama on the basis of rainfall-runoff relations, long term 
weather records and physiographic factors. 

Document provided to S S I E by the H.R.l.S. 

SUPPORTED BY U S Dept, of Transportation • F.H A. 

6.0214, FLOOD FRROUKNCY SYNTHESIS FOR SMALL 
STREAMS • ALABAMA 

CO iVf/iVC. US. Dept of the Interior, Geological Survey, 
Washington, District of Columbia 20242 

This project is aimed at providing a method for estimating the 
magnitude of floods in watersheds of I to 15 square miles in 
Alabama. For several small watersheds, the functional tela- 
lion between storm rainfall characteristics and peak flow on 
the basis of available records of rainfall mid stream flow will 
be defined for each watershed. A long- term flood-frequency 
curve will lie synthesized for each gaged watershed. These 
results will be extrapolated to ungaged watersheds by correla¬ 
tion with topographic and climatic variables 

Document provided to S.S I F.. by the H.R.l.S. 

SUPPORTED BY Alabama State Government - Montgomery 

6.0215, FLOOD-FRF.0UENCY AND UASIN PARAMETER 
RELATIONSHIPS IN SMALL DRAINAGE AREAS 

HC RlCKiS, U S. Dept of the Interior, Geological Survey, 
WashiitKtoH, District of Columbia 20242 

Purpose: To determine the factors anil physical relationships 
thal control the frequency ami magnitude of floods on small 
dtainage basins (generally less than 15 square miles anil 
many less limn 2 square miles), and develop reliable methods 
for estimating peak discharges. 

Methods; Depending on the climatic and other features of the 
particular region, various methods and combination of fac¬ 
tors arc analyzed and tested for reliability, based on past ami 
current records of flood flow, or synthesized floods These 
factors include basin shape, slope, geology, vegetative cover, 
land use, antecedent precipitation, runoff volumes, punk 
discharge, and rainfall intensity and duration. 

Geographical scope; Work is being conducted in 35 states and 
Puerto Rico its part of the program of water resources in¬ 
vestigations conducted by the Geological Survey in coopera¬ 
tion with the States. 

SUPPORTED IIY U.S. Dept, of Interior - Geological Survey 

6.0216, WATER RESOURCES INVESTIGATIONS 

SAUHR. U.S. Dept, of the Interior, Geological Survey. 
Washington. District of Columbia 20242 (2 R 2322 73 5 3) 

Analytical techniques, along with computerized capabilities, 
and the availability of I 3 subsequent years of factual flood 
experience (1056-1971) make it appropriate to undertake a 
more detailed study of the parameter pertinent to prediction 
of flood magnitude. The study will utilize mmnal peak data 
published through 1971. Data for contiguous ureas in ad¬ 
jacent stmes will be included ns appropriate. T he computer- 
daia bank on annual flood peak discharges will he completed 
through the 1971 water year. The freqeuney relation of an- 
„ *1 n<„. • » o, «*• I uuill h» t-nmnii t*«t nn t e 


be related independently to various basin and hydrologic 
parameters using multiple- regression techniques Because of 
the short length of records for areas of less than 50 square 
miles, only the 2-, and 10-year flood will be included in the 
multiple regression studies However, techniques for estimat¬ 
ing the 25- and 50-year floods will be provided Results of 
Ihe analyses will be studied in relation to geographic bias or 
other factors that might reasonably be expected to have some 
distinguishing influence on flood-peak runoff characteristics. 
Regions having similar flood- frequency characteristics will 
be delineated if necessary to minimize the standard statistical 
errors 

Document provided to S.S.I.F.. by the H.R.l.S. 

SUPPORTED BY U S. Dept, of Transportation - K.H.A 

6.0217, INVESTIGATION ON ANALYSIS OF FLOODS 
FROM SMALL WATERSHEDS IN OKLAHOMA 

li'. THOMAS , U S Oept. of the Interior, Geological Survey, 
Washington, District of Colutubia 20242 (2R23227354) 

The magnitude and frequency of flood peaks in one to fifty 
square mile watersheds were investigated. 100 crest-state and 
recorder guages were installed and library research was con¬ 
ducted. Flood discharges will be computed by hydraulic prin¬ 
ciples and flood characteristics will be studied. 

Document provided to S.S.I K. hy the H.R.l.S. 

SUPPORTED BY U S. Oept. of Transportation - F H. A. 

6.0218, IMPROVEMENT IN Fl.OOD-FREOUENCY ANAL¬ 
YSIS 

UNKNOWN, US Dept of Hie Interior, Geological Survey, 
Washington, District of Columbia 2(1242 

Mood mapping is used in nationwide programs of flood-zoning 
regulation amt flood insurance. The work is done by several 
federal agencies and, in adjacent areas, significant incon¬ 
sistencies in the I Oil- year flood boundary, for example, 
occur despite general adherence to recommended guidelines 
for flood frequency-analysis. This is because alternate treat¬ 
ment is possible at several stages of the analysis. States and 
municipalities that administer the programs arc concerned 
with the inconsistencies and have called attention to them in 
official quarters 

The objective is to resolve some of the major causes for dif¬ 
ferences in flood-frequency results. Specifically, the studies 
will attempt I) To develop rules for elimination of outlying 
observations, high or low, that are not representative of the 
period of record. 2) To determine the best treatment of skew 
at a station, and 3) To determine the validity and proper use 
of the ‘expected probability' adjustment. 

The outlier problem will be studied by computer simulation. A 
national map of skew values will be prepared; alternative 
methods of using skew values (mapped or sample) will be 
tested for actual or simulated data, for both station curves 
and regional curves. The ‘expected probability' adjustment 
wilt be tested against the results of multiple regression results 
now available 

SUPPORT ED BY U.S. Dept, of Interior - Geological Survey 

6.0219, INVESTIGATION AND ANALYSIS OF FLOOD 
HYDROORAPHS FROM SMALL DRAINAGE RASINS IN 
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any smalt watershed in South Oakota The method derived 
will he used for design of highway culverts and small bridges 
C Scbueich. J. Polymer Sci, Par* C. No. 36. P 231. 1971. 
‘Status of Ammonia Treatment of Wood and Wood 
Products', C Schuerch, SUNY College of Environmental 
Science and Forestry Publication prepared for the 7th Cellu¬ 
lose Conference, 1971 ‘Radial-Tangential Shrinkage of Am¬ 
monia-Treated Loblolly Pine Wood', R A Parham and C. H 
pe Zeeuw, Wood Science, 4:3:129, 1 972- 

Document provided to S.S.I.R. by the H-R I S 

SUPPORTED BY U S- Dept of Transportation • F.H A. 

6.0220, DEVELOPMENT OF HYDROLOGIC DATA NET¬ 
WORKS IN URBAN ARRAS 

UNKNOWN, U.S. Dept- of the Interior, Geological Survey, 
Washington, District uf Columbia 20242 

Urban runoff must be managed for flood prevention and pollu¬ 
tion abatement. Hydrologic data on rainfall-runoff-water 
quality relationships are urgently needed to assess manage¬ 
ment alternatives. 

Development of a real-time urban data network to collect rain¬ 
fall- runoff water quality data in urban environments. 

Flow-measuring devices and associated instrumentation will be 
developed and adapted into an integrated real-time data net¬ 
work for collecting ruinfall-runoff-water quality data in the 
San Francisco area. 

A flow-measuring device has been designed and tested for mea¬ 
suring flow in pipes under open-channel and pressurized 
flow. 

Continued collection of hydrologic data, possible expansion of 
data-collcction network 

SUPPORTED I3Y U.S. l)epi of Interior - Ocologicnl Survey 

6.0221, PROGRAM DOSIGN-1971 - SAN FRANCISCO 
BAY REGION ENVIRONMENT AND RESOURCES 
PLANNING STUDY 

UNKNOWN, U.S Dept, of the Interior, Geological Survey, 
Washington, District of Columbia 20242 

Abstract: A comprehensive guide to a study of the 9-couniy 
San Francisco Bay Region describes n 4 year research- 
demonstration study conducted jointly by the Geological Sur¬ 
vey and the Department of Housing and Urban Development, 
designed to improve urban development decisions ami land- 
use planning through application of inmmitive earth science 
concepts Urban-related environmental studies include: active 
faults and earthquake hazards, landslides and slope instabili¬ 
ty, physical and chemical properties of San Francisco Bay 
and its circulation putlcrns, water-quality and pollution, arcus 
subject to flooding, water supply and waste-disposal systems, 
and available mineral and water resources Planning program 
elements described include state-of-the-art review and analy¬ 
sis, a feasibility study of incorporating earth-science data into 
urban planning information systems, and application and 
demonstration studies 

Pub. Oct. 71: 121 p.. NITS No. PB-206 82ft: PC $3.00 MF 
$0.95. 


developed for predicting the magnitude and fre 
floods from any small watershed in South Can 
method will be used in highway culvert and srt 
design. 

Document provided to S.S.I.H. hy the H.R.I.S. 

SUPPORT ED BY U.S Dept of Transportation • F. 

6.0223, STANOARDS FOR PLANNING WAT 
LAND RESOURCES 

UNKNOWN, U S Water Resources Council, Washii 
trict of Columbia 20037 

Abstract: The document is a report on standards i 
uniformity and consistency by comparing, meas 
judging benefits, costs, and alternatives. 

Pub Jul 70: 296p„ NT1S No PB-209 176 PC 
$0.95. 

SUPPORTED BY U.S. Water Resources Council 
D.C. 

6.0224, A UNIFORM TEC1INIOUE FOR DF.TRI 
FLOOD FLOW FREQUENCIES 
UNKNOWN, U.S. Water Resources Council. Il'ws/in, 
trict of Columbia 20037 

Abstract: With the growing need for improved fl 
management, desirability of a basic, uniform n 
establishing flood frequencies for general use tluoi 
Nation is manifest. A consistent approach to esti 
the average annual value of Hood losses--;! major 
component in determination of the best mcasurt 
combination of measures, in flood plain managem 
pendent upon equable analysis of flood frequcncic 
determined by Federal, State, local government • 
engineers. With this need in mind, the uniform tecl 
determining flood flow frequencies is set forth in 
letin. 

Pub. Dec. 67: I7p., NTtS No. PU-209 116: PC $3.00. 

SUPPORTED BY U.S. Water Resources Council 
DC 

6,0225, FLOOD HAZARD EVALUATION GUI 
FOR FEDERAL EXECUTIVE AGENCIES 
UNKNOWN, U S Water Resources Council. U'us/im 
trict of Columbia 20037 

Abstract: In order to provide equable treatment of fin 
problems among Federal agencies, several Fcdcra 
established a work group to develop uniform guid' 
criteria for implementation of the executive order. 

Pub. May 72: 26p„ NTIS No. PIJ-2I0 850: PC : 
$0 95 

SUPPORTED BY U.S. Water Resources Council 
DC. 

6.0226, REGULATION OP FLOOD HAZARD Al 
REDUCE FLOOD LOSSES - VOLUME I. PARTS I 
UNKNOWN, IJ.S. Water Resources Council, IVashin 
trict of Columbia 20037 


major disaster typos 
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UNKNOWN, U S. Water Resources Council. IFad/mgron. Dis- 
trici of Columbia 20037 

Abstract: The report discusses the steps made toward develop¬ 
ment of a. comprehensive water and related land resources 
management program for the region: regional courses of ac¬ 
tion toward effective management of Hood plains, toward 
state leadership in coastal zone planning and management, 
and toward ways of making decisions about siting of electric 
power plants. 

pub. Jun. 71: 57p , NTIS No. PIJ-209 169: PC S3 00 MF $0.95 

SUPPORTED BY U.S Water Resources Council - Wash , 
DC 

6.0228, OHIO RIVRR BASIN SURVEY. MAIN REPORT & 
DEVELOPMENT PROGRAM, COMMUNICATION FROM 
CHAIRMAN, U. S. WATER RESOURCES COUNCIL (AIL 
BRliV) 

UNKNOWN, U S. Water Resources Council, Washington, Dis¬ 
trict of Columbia 20037 

Abstract: The report describes a comprehensive program for 
water ami related land use in the Ohio River Basin. 

Puh. Jul. 71: 627p , N1IS No. PH-209 712: PC J9.00 MF 
$0.95. 

SUPPORTED IlY U.S. Water Resources Council • Wash., 
DC. 

6.0229, FLOOD HAZARD EVALUATION GUIDELINES 
FOR FEDERAL EXECUTIVE AGENCIES 
UNKNOWN . U.S. Water Resources Council. Washington, Dis¬ 
trict of Columbia 20037 

The guidelines presented in this document have the primary 
purpose of assisting Federal executive agencies towards at¬ 
taining equability in developing their own guidelines for the 
treatment of flood hazard problems when implementing Ex¬ 
ecutive Order 11296. 

The guidelines also provide agencies with basic policies and 
technical standards recommended for adoption when comply¬ 
ing with Section 6 of the Executive Order, which stales that 
each executive agency shall ‘ .. develop such procedures, 
regulations, mid information as are provided for in, or may 
be necessary to carry out, the provisions of Section I, 2 and 
3 of this order’. 

Pub- May 72: 22p., No copy Info, available. 

Abstract provided by FDAA. 

SUPPORTED IlY No Formal Support Reported 

6,0230, GEO HYDROLOGIC CONDITIONS AND FLOOD 
POTENTIALS IN THE SINK AREAS OF SOUTH 
WESTERN SEMINOLE COUNTY, FLORIDA 

IF. ANDERSON, U.S. Dept, of the Interior, Geological Survey, 
Ocala, Florida 3267U 

Water levels In the closed sinks in southwestern Seminole 
County, Florida, were much higher in I960 than any ob¬ 
served prior to or since that lime. Intensive development of 
the area has resulted in pressure to utilize some lands that lie 
below the high levels of I960. In order to evaluate risks of 
flood damage to the development, the frequency of occur¬ 
rence of the I960 Roods and of lesser floods needs to be 
established. Further, it is desirable to know the relations 

..... _r._ I__ .„UI^ . „,1 e I,. 


Stage records of water bodies in the sinks and of a lake resting 
on highly impervious materials will be collected. These 
records will he equaled with rainfall and evaporation records 
to evaluate infiltration cates in the sinks Rainfall records for 
the area will be analyzed to determine the frequency of the 
I959-6U rainfall total. Water levels in wells will he measured. 

Stage record for 4 sinks. I water-table lake and one artesian 
well were obtained to mean sea level datum Peak stages for 
the i960 flood were determined for some sinks. Rainfall 
records were analyzed to determine the frequency of the 2- 
year rainfall total for the period October I 958 to September 
I960. Relative net seepage rates from lakes and sinks in the 
urea were determined. 

SUPPORTED BY U.S. Dept, of Interior • Geological Survey 

6.0231, SARASOTA • ZONING AND SUBDIVISION CON- 
TROLS • REVIEW, ANALYSIS. AND RECOMMENDA¬ 
TIONS CONCERNING CURRENT REGULATIONS 

E.R BARTLEY, Tampa Bay Regional Plan Coun., Si. Peter¬ 
sburg. Florida 

Abstract: Contents: Sarasota’s authority to zone; The existing 
Sarasota zoning code (The legislative context, the judicial 
context, the executive); District regulations; Special 
problems.-trcaiment of non- conformities; The current 
Sarasota zoning code; The current Sarasota subdivision regu¬ 
lations. 

Pub. Jan. 70: Ig5p.. NTIS No. PB-195 647: PC S3.0U MF 
$0.95. 

SUPPORTED BY U.S Dept of Housing & Urban Develop¬ 
ment 

6.0232, ZONING REGULATIONS OF THE CITY OF 
SARASOTA, FLORIDA 

UNKNOWN, Tampa Bay Regional Plan. Coun., St. Petersburg, 
Florida 

Abstract: The report is the new County of Sarasota, Florida 
Zoning Ordinance. The new regulations include modern zon¬ 
ing techniques such as performance standards, Planned Unit 
Development. Planned Industrial Districts, and site plan ap¬ 
proval requirements Provisions which are aimed at conserva¬ 
tion and environmental protection are also inserted, such as 
landscaping and buffering, flood plain zoning, and tree pro¬ 
tection requirements 

Pub May 72: I64p., NTIS No. PD-2II 746: PC $10.25 MF 
S0.95. 

SUPPORTED BY Florida State Government • Tallahassee 

6.0233, MAONITUDE AND FRF.OUONCY OF FLOODS 
ON SMALL DRAINAGE AREAS IN FLORIOA 

W.C. BRIDGES, U.S. Oept. of the Interior, Geological Survey. 
Tallahassee, Florida 32304 

Previous studies have defined the flood characteristics of 
streams having drainage areas larger than 20 square miles, 
but similar data are lacking for small drainage areas in 
Florida. A significant part of the annual flood losses occurs 
on small streams. Small-stream culvert crossings represent 
approximately one half of the highway funds spent annually 
on drainage structures. Adequate information on flood 
characteristics of small streams will minimize flood costs 
thr< iip eco on ic desien of <1 ainacc structu es and storaee 
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of information needed to design drainage and flood-control 6.0235, FLOOD PLAIN STUDY AND MOl 
structures, to establish realistic zoning ordinances, and to set PLAIN ORD1NANCF. 

equitable insurance rates. UNKNOWN, Palm Beach Co. Area Plan. Bd 

At 30 to 4Q small-basin sites, define the relationship between Beach, Florida 33404 

peak flow and storm rainfall from concurrent records of Abstract The report deals with the flooding pr< 

streamflow and rainfall collected over a period of 10 years Eastern Coastal Areas of Palm Beach Coun 

(25 to 30 significant events). Using long term rainfall records methods hy which the more serious effects of t 

and the peak flow-rainfall relationship, synthesize n long-term could be minimized or avoided. Sections of t 

flood-frequency curve for each gaged site. Derive by use of concerned with the patterns of development ii 

multiple-regression methods regional flood- frequency curves County, a review of past flooding situations i 

that can be applied at an ungaged site areas and the determining of Rood criteria as . 

Thirty-three gaging stations ate currently in operation in the the Corps of Engineers, U S Army. Also 

statewide proposed Flood Hazard Ordinance criteria, a 

Tabulate long-term daily evaporation data for Florida NWS Hazard Oistrict. Flood Proofing criteria. Solid! 

Stations: Select outstanding slomwainfall events and tabulate methods of controlling coastal Hooding. 

5-minute unit rainfall for Jacksonville and Tampa. Run trial Pub. Mar. 72: 56p . NTIS No. PB-213 521/9: I 
calibration for two small-basin stations in Northwest Florida. SO.95. 

SUPPORTED BY U.S Dept of Interior • Geological Survey SUPPORTED BY Palm Beach County Governm 


6.0234, HYDROGRAPH MODEL STUDIES OI Fill- HILL¬ 
SBOROUGH. ALAFIA, ANO ANCLOTE. RtVF.R BASINS, 
FLORIDA 

JF TURNER . U.S. Oepl. of the Interior, Geological Survey. 
Torn pa, Florida 

Moderate flooding in the lower Hillsborough River would cause 
considerable property damage to urban developments that 
are appearing on the immediate flood plain. Flood control 
structures bave been proposed, and analytical methods, re- 
lated to the operation of these structures, as well as flow 
simulation, are needed in ascertaining desired water levels in 
the lower Hillsborough. Flooding, associated with large re¬ 
gional storms, particularly hurricanes, could cause immense 
property damage and loss of life if advance flood warning is 
not provided to residents of critical low-tying areas in the 
nlnfia and nnclotc river basins. 

(a) To develop a mathematical (computer) model of the Hill¬ 
sborough River that simulates the entire streamflow hydro- 
graph. The model would allow maintenance of desired water 
levels in lower reaches of the Hillsborough River. Provisions 
would be included for operation of a proposed system of 
flood control structures (b) To develop mathematical (com¬ 
puter) models (hut simulate flood hydrngraplis at selected 
points on the Alafia and AncJote Rivers. 

For the Hillsborough River, flood volume will be simulated in 
sub- basins by methods based on rainfall-runoff theory, accu¬ 
mulated at the main stream, and routed downstream through 
tbe flood control structures by use of energy and continuity 
equations governing flow’ in open channels. Buse-fiow com¬ 
ponent of the hydrograph will be approximated by empirical 
equations describing ground water discharge. Flow routing 
will he constrained by and dependent on desired water levels 
in lower regions of the basin. Flood hydrograpl) models based 
on rainfall-runoff theory, will also he developed for the 
Alafia and Anclote Rivers. 

Progress during the year includes: (I) completion of report 
covering development of flood profiles of lower Hillsborough 
River; (2) realignment of streamflow, rainfall, and ground 
water monitoring network and installation of telemetry equip¬ 
ment at key streamflow station; (3) completed rainfall anti 
ev.'ipotranspixation subroutines for basin model and deter- 
innt'on o asin. eseivo r and ch mnel oi t'ne nan netc s: 


6.0236, FLOOD PLAIN STUDY AND MO! 
PLAIN ORDINANCE. MARCH, 1972 
UNKNOWN. Palm Beach Co. Area Plan. Hd 
tedi, Florida 33404 

Analysis of past flooding conditions in Palm B 
projection of future floods and cecommeodnli 
flood prevention measures. 

This report deals with the flooding problems o 
Coastal Arens of Palm Beach County and offci 
which the more serious effects of heavy Horn 
minimized or avoided. 

Sections II and III of the report are concerned wit 
of development in Palm Beach County, a r< 
flooding situations in the Eastern areas and til 
of flood criteria as established by Corps oT f : .i 
Army. Past flooding studies conducted by vat 
are examined anil early community pnrtici]" 
Federal Flood Insurance Program is examined. 

Section IV is basically an overview of the F'cik 
surancc Program as presented in revised form it 

Section V analyzes the existing Flood lla/sm 
dinutices and Regulations presently in force 
Beach County urea 

Section VI presents proposed regulatory contra 
Flood damage in the urbanized areas of Paint I: 
Included tire proposed Flood Hazard Ordinatl 
model Flood Hazard District. Flood Proofing 
division criteria anti methods of controlling (’on 

Section VII summarizes the data presented in the 

I’ub. Mar 72: NTIS or Area Plan. »d. of Palm IF 
Datura St- P.O. Box 1548, W. Palm Beach. FI.- 

SUPPORTED BY IJ.S. Dept, of Housing & Ui 
meni 

6.0237, IMPLICATIONS OF ZONING AS 
WA FER MANAGEMENT MF.ASURE - GEOR 

C.F. FLOYD, Univ. of Georgia. School of Bus 
Athens, Georgia 3(1601 

While restrictive zoning has frequently been ndi 
urban water management measure particularly 


MAJOR DISASTER TYPES 

l/c a land-use simulation model being developed by the 
University of Georgia for the Georgia Department of Trans¬ 
portation to simulate land use pattern futures for various 
restrictive zoning policies The alternative simulated future 
will then be compared to determine (1) the success of the 
zoning in achieving its desired goals, (2) the effect of the 
zoning on the total economy of the community, (3) the ef¬ 
fect of the zoning on the distribution of economic welfare 
among the various regions of the state, and (4) the effects of 
the zoning on the environment. The study is to be coor¬ 
dinated with studies at other cooperating universities as part 
of a package evaluating social goals with respect to preserv. 
ing open space and natural areas. The role of this study is to 
provide insights into the consequences of the open space 
preservation policies suggested as appropriate by the com¬ 
panion studies. 

SUPPORTED IIY U S. Dept of Interior • O.W.R.T. 

6.0238, SYNTHESIZING A PROCEDURE FOR FORMU¬ 
LATING (JRIIAN FLOOD CONTROL PROGRAMS 

/../). JaMFS, Georgia Inst, of Technology, F.nvirimmental 
Resources Center, Atlanta, Gangia 3(1332 

Flood damages can be reduced by structural measure}, designed 
to contain runoff, nonslructural measures designed to reduce 
human activity in hazard areas, and land treatment measures 
designed to reduce runoff Formulation of a combination of 
measures appropriate for a given situation should consider: 
I) economics, 2) the hydrologic consequences of land use 
patterns. 3) the perceptions and desires of the affected 
public, 4) the interactions of the well-being of urban society 
with natural areas, anil 3) the ecological values of the flood 
plain. 

The principal investigator's previous exploration of the first 
(our factors has produced a computer program for determin¬ 
ing a least cost solution and methodologies and findings re¬ 
lated to dealing with hydrologic factors, social forces leading 
to flood plain settlement, and effects of access to open land 
on urban well-being ami local government. 'This research aids 
a group of ecologists. 

I he research procedure is to I) consolidate the five 
methodologies into a form for easy explanation to mid appli¬ 
cation by planners. 2) select four flood hazard case studies 
for applying the methodologies, 3) present the package to a 
graduate class containing experienced planners to study the 
workability mid the results of the technique, and 4) integrate 
the total information ohtnined into a comprehensive flood 
planning package for general use. 

SUPPORTED UY U S. Dept, of Interior • O. Wtr. Res. Rch. 

6.0239, THE FLOOD PLAIN AS A RESIDENTIAL CHO¬ 
ICE • RESIDENT A T TITUDES AND PERCEPTIONS AND 
THEIR IMPLICATIONS TO FLOOD PLAIN MANAGE¬ 
MENT POLICY 

L.O. JAMF.S, Georgia Inst of Technology, Environmental 
Resources Center. Atlanta, Georgia 30332 

Abstract: Various levels of decision making affecting settlement 
in flood plains are analyzed from the viewpoints of in¬ 
dividuals seeking a residential location, individuals engaged 
in land development and construction activity, and in- 
dividunls charged with forming and government. A conccp- 


6 . 0242 , 

Pub. Oct 71: 309p.. NTIS No. PB-206 424: PC S6.00 MF 
50.95. 

SUPPORTED BY U.S. Dept oflnterior ■ O.W.R.T. 

6.0240. THE PEACHTREE CREEK WATERSHED AS A 
CASE HISTORY IN URBAN FLOOD PLAIN DEVELOP¬ 
MENT 

L.D JAMES, Georgia Inst, of Technology, Environmental 
Resources Center, Atlanta. Georgia 30332 

Abstract: Historical development in the Peachtree Creek flood 
plain and watershed, metropolitan Atlanta, Georgia, and the 
reactions of planning officials, changes in water quality and 
land values arc analyzed to ascertain the implications of 
historical experience for improved flood plain management 
policy. The report presents the historical sequences and 
causes and the role of governing officials in influencing 
development in the watershed from the time of earliest settle¬ 
ment, stressing flood plain development; analysis of the rela¬ 
tive values of undeveloped lots on and off the flood plain and 
discusses the extent to which observed differences tire caused 
by expected flood damages as opposed to differences in other 
residential choice factors; changes in stream water quality as¬ 
sociated with urbanization and assessment of the magnitude 
of the problem created by storm water washing of urban 
areas, even if no sanitary sewer effluent is discharged directly 
into the stream. 

Pub. Oct 7l: 93p., NTIS No PB-206 427: PC S3.U0 MF SO.95 

SUPPORTED BY US. Dept, oflnterior • O.W.R.T. 

6.0241, TRAVEL TIME: OF GEORGIA STREAMS 

A.M. LOMB, Georgia Inst, of Technology, Environmental 
Resources Center. Atlanta, Georgia 30332 

Abstract: Estimates of the time of travel of flow in natural 
Stteams are important to the hydrograph routine necessary 
for the planning and operation of flood control systems and 
to the routing of pollution movement needed for water 
management programs. Such estimate's are particularly im¬ 
portant when reacting to accidental spills that can con¬ 
taminate downstream water supplies. This study develops, 
through multiple regression analysis of data on Georgia 
streams, prediction equations more accurate than current of¬ 
fice approximations and less costly than tracer or other field 
studies. From the limited data available, it appears the equa¬ 
tion for average velocity tends to underestimate travel times 
at high flows and over-estimate travel limes at low flows. 
Only dntu for the north central and northwestern portions of 
Georgia were available for comparison. 

Pub. Sep. 73; 90p., NTIS No. PB-224 848/2: PC $6.50 MF 
$1.45. 

SUPPORTED UY U.S. Oept of Interior • O.W.R.T. 

6.0242, THE EFFECTS OF LAND USE CHANGE ON THE 
HYDROLOGY OF AN (JRIIAN WATERSHED 

J.B. WALLACE, Georgin Inst, of Technology, Environmental 
Resources Center, Atlanta, Georgin 30332 

Abstract: Historical changes in the pattern of lund use and the 
effect of these changes on floods along Peachtree and Nancy 
Creeks, streams flowing through metropolitan Atlanta. Geor¬ 
gia, are analyzed and discussed. Land-use patterns in the 
watershed were determined at several points in time. Rainfall 
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anil significantly increased the peak runoff from summer 
storms. 

Pub Oct. 71: 79p., NT1S No. PB-206 426: PC $3.00 MF $0,95. 
SUPPORTED BY U S. Dept, of Interior - O.W.R.T. 

6.0243. A PROGRAM FOR METROPOLITAN WATER 
MANAGEMENT 

G E. WILLEKE, Georgia Inst, of Technology, Environmental 
Resources Center. Atlanta, Georgia 30332 


properties of culvert and channel of proposed sites. Approd- 
mate drainage areas, channel slopes, and types of land use 
have been determined to assure an adequate range of these 
parameters when selecting gage sites. (Text Abridged) 
SUPPORTED BY U.S. Dept, of Interior - Geological Survey 

6.0245, WATER RESOURCES OF MIDDLE GEORGIA 
UNKNOWN, Middle Georgia Area Plan, Com,, Macon, (iter, 
gla 


Abstract: Study objectives were to describe metropolitan water 
management; determine strengths and weaknesses of institu¬ 
tional arrangements; evaluate means of financing water pro¬ 
grams; and suggest ways management could be improved, 
Field studies were done in Macon, Georgia, Lansing, 
Michigan, Charleston, Columbia, and Greenville, South 
Carolina. Emphasis was placed on differences among areas in 
terms of physical, economic, and political context. Depth in¬ 
terviewing was employed for 190 public officials, citizen 
groups, and general informants. Water management included 
water supply, wastewater management, storm drainage, flood 
hazard reduction, and recreation. Water management is 
treated as a social process. Roles of participants, nature of 
decisions and nondecisions, actions and inactions, functional 
priorities, intergovernmental relations, management style, and 
public participation are discussed. 

Pub. Jul. 72: 231p., NTIS No. PB-212 717: PC $3,00 MF 
$0.95. 

SUPPORTED BY U.S. Dept, oflnterior - O.W.R.T. 


Abstract: The report includes: an inventory mui analysis of the 
area’s water resources; estimates of future requirements for 
beneficial use; guidelines for the preparation of muster plans 
for storm drainage and flood control by local governments, 
and a program for flood plain management. A glossary of 
terms and bibliography of reference materials used in 
preparation of the report is provided, 

Pub. Mar. 72: 26Ip., NTIS No. PB-2II 286: PC $J 6 25 MF 
$0.95. 

SUPPORTED BY U.S. Dcp(. of Housing & Urban Develop¬ 
ment 


6-0244, ATLANTA METROPOLITAN AREA URBAN 
FLOOD RUNOFF CHARACTERISTICS - GEORGIA 

H.G GOLDEN, U.S. Dept, of the Interior, Geological Survey 
Atlanta, Georgia 30309 

Urbanization produces vast changes in the flood runofT charac- 
(eristics of streams; therefore, natural (rural) basin flood- 
frequency relations are not applicable to urban streams Few 
hydrologic data observations currently are available for 

nLTi 5 ' m , m f fOp0,itan ^eas. Flood-frequency data are 
needed in the design of drainage structures and in the regula¬ 
tion of developments in the flood plain. Water quality^and 

DoNutio* 1 ,a f ° 1 7 rban S,reamS are needed for JdX Of 
pollution control facilities and for planning of low environ¬ 
mental impact developments 

facilities, and control a'nd regulation’of poLS U, '°" C ° mr01 
^selected ^’represent 'a 'r° ^ ■* will „e 

ssasSSi?--' 

graphic variables When ...m • , as a ran 8 e of topo- 

rJoir r T ££■ 30 

mode! will be calibrated ana .,d ' US ° S ra,nfal| -™noff 

data. When sufficient peak data ten ° Syn . thesize , flo «l peak 
of urbanization, have been synthe ^ 6 ? 011 " 8 . Varying de 8 rees 

flood-frequency relationship can be develoDer naIiZed Urba " 


6.0246, SPACE-TIME VARIATIONS IN HIGH INTENSIIY 
RAINFALL On THE WINDWARD COAS T OK I HI' 
ISLAND OF HAWAII (PHASE Ill) 

C.M. FULLERTON , Univ. of Hawaii, Cloud Physics Obsen.ite 
ry, Hilo, Hawaii 96720 

The basic questions being addressed arc ns follows; u. I low long 
do particular shower cells of varying intensities Inst, uml J„ni 
much total rain do they produce? !>, How docs the rain vary 
in space and in time? c. How are the movements of smaller 
scale features within the shower related to the movement of 
the shower as a whole? d. How might tiic results to |, c ub- 

nr la h ed t ,°. '^'{ration and runoff, lead to criteria for 
water catchment locations and flood predictions? 

SUPPORTED BY U.S. Dept, of Interior - O. Wtr, Res. Itch. 


6.0247, HYDROLOGIC RELATIONS IN HAWAII 
D 96 Hn US ' Anny ' P ‘ 1Cifk ° CCJ,n Divisi0 "’ UnmiU 
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desiln nVn ? CB(ol>,ta Wn» crlterln for hydrologic 

ttn 8 s"ud es C ° nlr01 Pr ° Jeel! * “ nd f<ir ^o«|.pl«| n tafurnm- 


fan and^ -IreZfl™ T - ff l,0n invoIveB c »« e c(loi. of min- 
derive oT T n ° w d,lt< '' Tl)e b»«te data arc annlymt u. 
derive general rainfall-runofT relations which are Incor¬ 
porated mto hydrologic design criteria. 

Pr ?l?4 S s'hows te ti,r r0JC » ? Ullo ' ln No - '■ I,ri ' Uci1 30 Nt.vcml.cr 

Basin', n? ro3ul,!i ° f s,,KliCT in t"- 
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2 6 ', C0 ; re ’ at0n ° f pI,ysical «I’«racteristies of the 
unit hydroeranhs ! he r cfTec1s on runoff, and development of 

!!.«c om f ,ed ; !’ mdl "" vc ■»' 

hudgelary limitations complete (his study due to 

SUPPORTED BY U.S. Dept, of Defense - Army 
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The primary objective of this project is to determine inundation 
limits for flood discharges of sufficient magnitude so that 
state and local governmental agencies may formulate 
meaningful zoning ordinances. 

Flood inundation studies will be conducted for specific areas ;is 
designated by the cooperating agency. The priority of areas is 
to be determined by potential and/or existing flood hazard 
and the availability of topographic and hydrologic data. Ac¬ 
tual field surveys will be made to establish a sufficient 
number of channel characteristics to enable computations of 
water surface profiles. The inundation limits will he 
presented on a scries of enlarged areal photographs. A brief 
text will be included. 

Step-backwater analyses agreed well with historic flood data 
available. 

SUPPORTED IlY U S. Dept of Interior • Geological Survey 

6.0249, SPECIAL FLOOD DATA COLLECTION, HAWAII 

R. LEE, U.S. Dept of the Interior. Geological Survey, Honolu¬ 
lu, Hawaii %H 14 

This research is part of the program of water resources in¬ 
vestigations conducted by the IJ. S. Geological Survey in 
cooperation with the State of Haw aii 

Purpose: To collect flood information at a wide variety of sites 
that will be useful in the design and location of structures on 
nr near streams and allow definition of the magnitude and 
frequency of floods on a regional basis. 

Methods: Ninety-two crest-stage gaging stations are being 
operated lo supplement peak-discharge records from the 
regular stream-gaging network. The records of peaks will be 
analyzed by multiple regression methods to determine re¬ 
gional flood frequency and magnitude relations. 

SUPPORTED BY U.S. Dept, of Interior • Geological Survey 

6,0250, FLOOD PLAIN MAPPING IN HAWAII 

R.ll. NAKAHARA, U S Dept of the Interior, Geological Sur¬ 
vey, Honolulu , Hawaii 968 14 

This research is part of the program of water resources in¬ 
vestigations conducted by the U. S. Geological Survey in 
cooperation with the Slate of Hawaii. 

Purpose: To delineate Hood inundation areas throughout the 
Slate and thus aid responsible agencies in the development of 
flood plain zoning. 

Methods: Records of peak discharges from the gaging station 
network will be used to determine the magnitude and 
frequency of floods. Field surveys of inundated areas will be 
made and transferred to enlarged topographic maps (scale 
1:12,000) to delineate the inundated areas. Historical data 
ami Information from local residents will lie compiled. 

SUPPORTED BY U.S. Dept, of Interior - Geological Survey 

6.0251, SPECIAL FLOOD-DATA COLLECTION - HAWAII 
UNKNOWN, U.S. Dept, of the Interior, Geological Survey. 
Honolulu, Hawaii 96814 

The rapid growth in population in Hawaii has resulted in in¬ 
creasing urbanization. Progressive encroachment on flood 
plains has caused many zoning and engineering problems. 

The objective of this project is to collect flood information at a 
wide variety of sites that will he useful in the design and lo¬ 
cation of structures on or near streams. In the Until stage, the 


Annual flood report completed. Preliminary netwoi 
made Efforts made to improve quality of data. 

Continue network operation, changes to be made f 
work evaluation. Update frequency curves and r 
sion relations. Incorporate regression relations 
flood report. 

SUPPORTED UY U.S Dept of Interior - Geolog 

6.0252, HAWAII ENVIRONMENTAL SI 
MODEL 

DC COX, Univ. of Hawaii, School of Arts, Hone 
96822 

T he major objectives of the Hawaii Environment 
Laboratory for the project period are: to devel 
simulate the environmental effects of alternu 
decisions with respect to the interrelated aspects 
lation, land use, public facilities, flooding, and s 
quality for the Kaneohe region of Oahu; to d 
means interactively with State mid comity ager 
use them with representatives of these agencies 
cial interest groups in the simulation of future ci 
consequences based on various possible alien 
decisions. The results of these simulations will b< 
to official planning bodies. HHSL will also pre 
assistance to the development of means for simi 
respect to water pollution and the ecology of Kai 

SUPPORTED MY U.S. Natl. Science Foundation 

6.0253, NATURAL DISASTER ANALYSIS Ft 
COUNTY, IDAHO. JUNE 1973 

//.IF. LEE, State Planning & Coni Aff. Agy. 
8372(1 

This report includes an analysis of the natural dis 
to each community within Latah County. Incl 
analysis tire such items as natural disasters whi 
curretl, the communities’ ability to meet and cof 
ral disasters, possible threats, and sections of tlx 
most susceptible lo each type of natural disaster. 

A roster of the organizational structure of each c 
included along with a listing of contact perso 
community. These listings will become part of 
and disaster mitigation process. 

Several flood plain dcliacalion maps are included 
developed by the Corps of Engineers. These s 
proximate limits of the 100-year flood for the 
rivers along which the major flood damage occ 
County 

Ahsiruct provided by FDAA. 

SUPPORTED UY U S. Dept of Housing & Urt 
mem 

6.0254, MAGNITUDE AND FREQUENCY OF 
SMALL DRAINAGE BASINS IN IDAHO 

C.A. THOMAS, U.S. Dept, of the Interior, Geolo; 
liaise, Idaho 83702 

Abstract: A method which relates basin churacl 
peak flow characteristics is presented for deter 
niludc and frequency of floods on streams w 
areas between 0.5 and 200 square miles. Regr 
tions for eaeli of eight regions are presented fo 
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Puh. Apr. 7.V. 97p., NTIS No PR-222 409/5; PC $7 00 MF 
$1.45 

SUPPORTED BY U S Dept, of Interior • Geological Survey 

6.0255, DEPTH AND FREQUENCY OF Fl.OODS IN IL¬ 
LINOIS 

J.D. CAMP. US. Dept, of the Interior, Geological Survey, 
Clttwipaign, Illinois 6 I 820 

Fairly reliable procedures have been developed for estimating 
the magnitude of peak discharges corresponding to various 
frequencies of flow for streams throughout Illinois 
Techniques also are available that permit reasonably accurate 
determinations of depths for given magnitudes of discharge in 
a stream channel. Those techniques, based on hydraulic prin¬ 
ciples. require field surveys to determine channel charac¬ 
teristics and, in general, they must be applied by someone 
trained and experienced in hydraulics Often the uses for 
which flood-depth information is needed do not justify the 
precision nor the effntl required to apply those techniques. 
For example, the nationwide project to delineate flood-prone 
areas (House Document 465) would be facilitated if a simple 
procedure were available for making, rather quickly, esti¬ 
mates of flood depths along ungaged streams. 

To develop techniques and procedures that can he used for 
estimating depth-frequency relationships for streams 
throughout Illinois. Those techniques and procedures are to 
be simplified so that they will he useful to people with non¬ 
technical backgrounds, such as local planners, real-estate ap¬ 
praisers, etc 

The recently completed report on magnitude and frequency of 
flood discharges for Illinois streams will be used with stream- 
flow records for approximately .100 sites in the State to 
define flood discharges for selected frequencies ranging from 
the 2- to the 100-year recurrence interval. Stage-discharge 
relationships uvailable for those sites will be used to deter¬ 
mine corresponding depths of flow. Depths of flows for vari¬ 
ous frequencies will be correlated, by multiple-regression 
techniques, with stream channel and basin characteristics as 
independent parameters, to define regional equations that re¬ 
late depths to parameters that can be measured or estimated 
from maps. 

Initiated manual compilation of data and correlated depths of 
flows for various frequencies by nniltiple-reqrcssion 
techniques 

Continue analyses and define reqional equations, prepare open- 
file report, and distribute same to interested panics. 

SUPPORTED BY U S. Dept, of Interior - Geological Survey 

6.0256, FLOOD FREQUENCY STUDY ILLINOIS 

J.M. CARNS. U.S. Dept, of the Interior, Geological Survey. 
Champaign, Illinois 61820 

The magnitude and probable frequency of recurrence of floods 
arc primary factors in the design of structures within the 
flood plains of streams in the entire state of Illinois. A report 
entitled ‘Floods in Illinois; Magnitude and Frequency' 
(Mitchell, 1954) was based on flood records through 1950. 


An update of the station data of the 1954 report wjl 
A study will be made to identify and correlate the 
that best describe the flood-producing clvarac' 
streams. Techniques will show how floods of vnr 
rente intervals, on basis of the independent pur 
drainage area, basic lag time, and geographic In, 
be estimated for any location The present annly 
chide records collected afler 1954 on many strain 
10 sq. mi. Additional parameters will improve tin 
of estimates of floods at ungaged sites. 

Report published by cooperator December 1973. 
ready for printer on June 30, 1972; publication w 
until printing funds were released by state of II 
tribution of the report was made in January 1974. 

SUPPORTED BY U.S Dept, of Interior • Geologic 

6.0257, COMMUNITY GOALS - MANAGHMLN 
TUNITIES - AN APPROACH TO FLOOl 
MANAGEMENT 

J R. SHFAFFLR, L'niv. of Chicago, (.'enter for llrlv 
Chicago. Illinois A0637 

Abstract; The publication presents n methodology f 
ing first-round local effects related to the char 
availability of water for supply purposes or roc 
develops estimates of demand for reservoir recr 
estimates the change in structural unemploynion 
from changes in output. It evaluates the differci 
gional multiplier values and proposes a refinement 
multiplier estimates; it integrates the various resen 
and presents a case for a selected strategy for 
those national income benefits to water resume 
menl in excess of direct output valued in terms o 
willingness to pay. 

Pub. May 70: 257p., NTIS No. AD-707 461: HC 
5(1.65. 

SUPPORTED HY U.S Dept, of Defense • Army 

6.0258, NATURAL CAPABILITIES - Till: 
CREEK SERIES, MACON COUNT Y, ILLINOIS 
UNKNOWN, Macon Co. Regional Plan Comm.. / 
linois 

Absiract: The study analyses the natural capabilities 
Creek Township in terms of suitability for agriciilti 
lion, urban development, countryside devclopmen 
tic lank systems. It considers relationships of s< 
geological structures, ground water availability, 
characteristics, stream pollution and potential 
development for human and natural needs, lhe 
summary map show ing suitability of overall land u 
ous types of development. 

Pub. Jan. 70: 95p.. NTIS No. PB-194 677: HC 
$065 

SUPPORTED BY U.S. Oept. of Housing & Urbai 
ment 

6.0259, RESEARCH INITIATION - A MUI. 
SIONAL STOCHASTIC MODEL FOR FLOOD 
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6 . 0265 , 


model. Goodness of-fit tests, such as the chi- square and Kol- 
mogarov-Smimov, will he used to quantitatively evaluate the 
appropriateness of fitted models. Rainfall processes will be 
combined with various rainfall-runoff models in order to 
study the effect of selected geographical and man-made fea¬ 
tures on dangerous runoff levels It will he the intent to study 
levels that are harmful in Oteir long term ecological effects 
on the environment as well as those levels producing im¬ 
mediate damage The floods themselves (although not the in¬ 
dividual storms) will he well modeled us occurring in a Pois¬ 
son or Markov manner. Included will he the gathering of 
data on flood damage in an effort to provide a realistic cost 
function. 

SUPPORTED BY U S. Natl. Science foundation 

6.0260, A COMPREHENSIVE PLAN FOR STEPHENSON 
COUNTY, ILLINOIS 

UNKNOWN, Stephenson Co. Planning Comm., Frce/tort, Il¬ 
linois 61032 

Abstract: The Stephenson County Comprehensive Plan is an in¬ 
tegration of the plans of the local communities based upon 
the broad framework of a plan for the entire county includ¬ 
ing environmental factors, land utilization, highways, 
drainage, community facilities, recreation, and housing. 
Based upon an analysis of the data, the comprehensive plan 
includes recommendations for land use, thoroughfares, com¬ 
munity facilities, public buildings and public utilities The 
plan lists the following opportunities for development in 
Stephenson County: redevelopment of Freeport, the central 
city; community and neighborhood improvement, develop¬ 
ment of Highland Junior College; industrial development; 
boating and recreation of the Pecatonica River; expansion of 
Lake Lit-Aqua-Na State Park; development mid relocation of 
U S. Route 20; development of a major park on the Rock 
Run Creek; and development of vacation housing. 

Pub Jul. 70: 34Ip.. NTIS No. PR-19.1 922: HC $3 00 ME 
S0.65. 

SUPPORTED BY U S. Dept, of Housing & Urban Develop¬ 
ment 

6.0261, FLOOD INUNDATION MAPPING, NORTHEAST¬ 
ERN ILLINOIS 

A. If'. NOF.llRF., U S Dept, of the Interior, Geological Survey, 
Oak Park, Illinois 60303 

This research is part of the program of water resources in¬ 
vestigations conducted hy the U. S. Geological Survey in 
cooperation with the State of Illinois and the Northeastern Il¬ 
linois Planning Commission. 

Purpose • To prepare inundation maps for the Northeastern Il¬ 
linois Metropolitan area, covering sixty-two 7 I/2-minute 
quadrangles. 

Methods: Records will he ohtnined from an extensive crest- 
stage gage network, of which 69 sites will he rated for 
discharge in the 19 quadrangles remaining to be mopped. 
These records and previously established datn collection 
points will be used to define flood profiles, inundation boun¬ 
daries, and flood-frequency relationships. Inundation maps 
will be superimposed on topographic quadrangles and 
published as Hydrologic Atlases. 

f-i innnnrr < \ nv p ^ r .. .1 C . 


resource activities involving State programs or developmental 
responsibilities. Stale guidelines for administrative evaluation 
and for expediting specific proposals are defined. These ad- 
minisiruiive tools arc designed to speed accurate evaluation 
and processing of both State and Federal development activi¬ 
ties. Coordinated guidelines and a system of priorities arc 
presented to facilitate the administration of Federal or State 
financial assistance to local communities for each of the 
water resource related programs. 

Pub. May 70: 2!5p.. NTIS No. PB-198 105: PC S3 00 ME 
50.95. 

SUPPORTED HY U.S. Dept of Housing & Urhan Develop¬ 
ment 

6.0263, STREAMFLOW VARIABILITY - ILLINOIS 

K.P. SINGH, State Water Survey, Urhana, Illinois 61801 

Basic research into the inherent variability of streamflow is 
being pursued Understanding the variability of streamflow 
provides fundamental knowledge which will be useful in 
processing Illinois streamflow to provide answers to many 
questions in areas of water supply direct from streams, 
drainage duration of low flows and high flows, zoning of 
flood plain land, and floods. 

Investigation of baseflow recessions, recharge, stream en¬ 
trenchment, evapotranspiration, etc., have improved the un¬ 
derstanding of low flow variability Streamflow variability 
over the entire range of flows has been analyzed in terms of 
flow duration of 1 20 streams in Illinois. It shows the im¬ 
portance of physiography in delineating hydrologieally similar 
divisions and the effect of basin si/e on flow variability within 
a given division. A versatile transform has been developed 
for statistically tmuly/ing monthly runoffs Research is being 
extended for seasonal low flows and daily-flow variability 
parameters for n month. 

SUPPORTED IIY Illinois State Government - Springfield 

6.0264, EVALUATION OF FLOOD RISKS 

V.T. CHOW, Univ. of Illinois, School of Engineering, Urhana, 
Illinois 61801 

Flood data at ten stream gaging stations on rivers in Illinois are 
analyzed for their characteristics of flood generation on the 
basis of the theory of nonpnmmctric probability distributions. 
Once the probability model for flood occurrences is formu¬ 
lated, flood sequences arc generated by the Monte Carlo 
method and then compared with historical flood sequences. 

SUPPORTED BY University of Illinois 

6.0265, RUNOFF FROM SMALL AGRICULTURAL 

AREAS IN ILLINOIS 

li.A JONES , Univ. of Illinois. Agricultural Experiment Sta., Ur- 
Inina, Illinois 61801 (ILLU-10-0312) 

Objective: Determine the frequencies of peak rates and 
volumes of runoff from agricultural watersheds of 25 to 1000 
acres located on permeubfe soils with mild slopes in Central 
Illinois. Test and evaluate the usefulness of mathematical 
hydrologic models to small agricultural watersheds with mild 
topography. Provide benchmark watersheds in Central Illinois 
for the stud of the qualit of runoff water. 


60266. 
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progitv, All of the rainfall ami all bul one station of runoff 
dju from the Allcrlon watersheds for 1971 have heen 
reduced, tabulated and assembled for analysts. Inc U'l 
*,nd and past icmpetaiute • humidity data are 
be manual!) transcribed as time permits. Although the 1972 
rainfall-runoff data has not been fully tabulated, this year s 
data provides much needed periods of above normal rainfall 
August rainfall was nearly twice the normal for the area and 
included two large volume rainfall periods September rain- 
r-.ii .. .. th.m twice the normal and included foe large 


rainfall periods Three of these rainfall periods were in an 
eight-day period A major effort was devoted to the replace¬ 
ment of the 30-year old instruments which were deteriorating 
rapidly Four recording rain gages and one hygtothermograph 
wete replaced with similar new equipment. Ibc anemometer 
was also replaced with an event recorder added so that con¬ 
tinuous wind speed records may now he obtained. Previously 
only total wind distance was recorded at each recording 
period, usually one week 

SUPPORT ID BY U S Dept of Agriculture • C.S R S. 

6 0266. AN APPRAISAL OK FLOODPLAIN REGULA¬ 
TIONS IN THE STATES OK ILLINOIS, INDIANA, IOWA. 
MISSOURI AND OHIO 

Ip si KEITH , Un.v of Illinois. Water Resources Center. Ur- 
bona. Illinois 61801 


Abstract The objectives were to determine why state statutes 
and local zoning ordinances are not effectively used in flood¬ 
plain management, to determine alternative methods availa¬ 
ble and id analyze the alternatives to determine their suita¬ 
bility for management purposes The objectives were only 
partly achieved within the time ftamc of the study A reposi¬ 
tory of enabling legislation, information and inventory reports 
and ordinances relating to floodplains has been established 
for Illinois. Indiana. Iowa, Missouri and Ohio. This can he 
used for monitoring and evaluating changes in regulations 
and management procedures An analysis of the floodplain 
regulations in these five states is presented 
Pub Apt 73 29p , NTIS No PB-219 234/2: PC $3.00 Ml- 
$0.95. 

SUPPORTED BY U S Dept of Interior - O.W R.T 

6.0267, HYDROLOGIC MODELS OF THE GREAT LAKES 
D D MEREDITH. Univ. of Illinois. School of Engineering, Ur- 
band, Illinois 61 XU I 


The objective of the proposed research is to develop deter¬ 
ministic and stochastic hydrologic models of the Great Lakes, 
in order to belter understand the Great Lakes as a system 
and to provide information for planning and management of 
the Great Lakes water resources. This objective is to bu 
satisfied by (I) developing a deterministic simulation model 
on a monthly basis in order to reproduce the historical level 
of the Great Lakes using the components of the hydrologic 
cycle, namely, precipitation, evaporation, surface runoff and 
ground water flow. (2) performing a sensitivity analysis to 
determine the effects of changes in these components on the 
Great Lakes level, (3) developing stochastic models for each 
of the individual components of the hydrologic system; (4) 
combining these individual models in order to studv the 


UNKNOWN, Clyde E. Williams & Assoc. Inc. truUon, 
diana 

Abstract: Standards and maps arc presented for n 
unincorporated area of Knox County, Indiana. 

Pub. Dec. 71: 150p.. NTIS No PB-206 088: PC’ ? 
$0.95. 

SUPPORTED BY U.S. Dept, of Housing & Urban 
meat 

6 0269, HYDRAULICS Cl ; SHALLOW IT cyWJ 
STABLE ERODED SAND SURFACFiS DEED 
AREA SPECTRA 

JR BURNEY, Purdue University, Water Resources 
Or.. Lafayette, Indiana 47907 

Abstract: Estimation of the hydraulic response of a Ian 
to shallow overland flow is of major concern in the 
flood control and dependent structures in small ag 
watersheds. The problem concerns the necessity for 
the appropriate depth- discharge relationship, bated 
observation of the physical land surface form. Tit 
develops, tests and evaluates inslnimenlation Tor 
the physical configuration of ti luiturul. fallow land ' 
include both grain and Form effects, inul attempts 
the information to the hydraulic response of the suri 

Puh. Feb 73: 14Ip , NTIS No. PH-221 347/8: PC 5 
$1.45. 

SUPPORTED BY U S. Dept, of Interior • O.W.R.T. 

6.0270, THE EFFECT OF URBANI/ATIO 
HYDROLOGY OF WAT ERSHEDS • INDIANA 

J.IF. DEl.LEUR, Purdue University, School of IIhj 
Lafayette, Ituliana 47907 

One of the main objectives of the research Is to deveh 
matical models which would eharneteiize llio cfle 
banizatinn on runoff. To achieve tin’s purpose, d 
watersheds of varying degrees of urbnni/ation 
Lafayette, Indiana, as well as from other watershed 
in Indiana and elsewhere vvilj he used. Presently 
being collected from two watersheds in West Luluyi 
ana. the Ross Ade Drain Watershed (362 neres). 
Purdue Swine Farm Watershed (470 acres). Euclt V 
is subdivided into an upper and a lower watershed 
ami runoff arc also collected for upper watershed, 
lection from these watersheds will continue as p.i 
proposed study. 

Data analysis will be carried out by means of copccptu 
mathematical models simulating watersheds of 
degrees of urbanization. Linear and nonlinear mnt 
models will be used to investigate the effect of url 
on runoff. After suitable models are .selected, it is 
to develop a design manual based on the results oT 
for the use of practicing engineers. 

SUPPORTED BY U.S. Dept, of Interior • O.W.R. F. 

6.0271, WABASH U1VUR SYSTEMS MODP.LS H 
JF.CT MANAGEMENT, PLANNING AND l-VAUJ 

OH. TOEHLS, Purdue University. School of Civl 
hlfayettc, Indiana 47907 



formation to potential users. Indicated will be how to extend 
the simulation model to encompass the entire Wabash River 
for the purpose of day to day water resource management in 
the Wabash Basin. 

SUPPORTED BY U.S. Dept of Interior • O. Wtr Res. Rch 

6.0272, ECONOMIC FACTORS AFFECTING CHANGE IN 
TllF. INTENSITY OF FLOOD PLAIN USE 

j.R IIARNARO, Iowa Stale University, Water Resources 
Research Inst, Antes, Iowa 50010 

Abstract: The extent of agricultural land use change on the 
floodplain of the Iowa River as a result of the building of the 
Coralvllle Dam is examined. The dollar values of benefits 
from land use change are estimated and compared to the 
original project study estimates prepared by the Corps of En¬ 
gineers The study also analyzes the factors affecting land use 
change. 

Pub Dec. 71: I3p. NT1S No PB-208 G10: PC $3.00 ME 
$0.95. 

SUPPORTED BY U S Dept of Interior - O.W.R.T. 

6.0273, THE HUMAN ECOLOGICAL IMPACT OF 
STRUCTURAL FLOOD CONTROL ON THE IOWA 
RIVER, IOWA 

J.S. GARDNER, Iowa State University, Water Resources 
Research Inst., /lines, /own 50010 

Abstract: Human ecological impacts of the Coratville Dam and 
Reservoir, a flood eontrol structure on the Iowa River, lown 
are described. Impacts include agricultural and urban land 
use changes, recreation participation growth, changes in 
stream hydrology, erosion, debris and problems associates! 
with prolonged, controlled outllows front the dam and higli 
water levels in the reservoir, and u number of indirect effects 
of these changes Prolonged and high outflows from the dam 
have produced downstream flooding on agricultural land 
Resulting conflicts between farmers and the Corps of En¬ 
gineers over the flood control structure ami its operation 
have lessened its beneficial image at the local level. I'he 
research indicates careful attention should he directed to 
scafe or impact, dynamics of impact, zone or location of im¬ 
pact, socio-economic distribution of impact and components 
of impact, in environmental and human ecological analyses. 

Pub. Dee. 73: 2?0p.. NTIS No. PB-22K 644/1: PC $16.50 MF 
01.45. 

SUPPORTED nY U.S. Dept, of Interior • O.W.R.T. 

6.0274, FLOOD PROFILES OF IOWA STREAMS 

O.G. LARA, U.S. Dept, of the Interior, Geological Survey, Iowa 
City, Iowa 52240 

Information is needed on flood peaks and profiles for the 
economic and safe locution and design oT bridges and other 
structures on or over streams and their flood plains. Defining 
the limits of flood inundation and establishing encroachment 
limits on flood plains arc companion problems needing the 
same kind of information. 

To define the profiles oT at least one major flood of record ami 
of floods of selected frequency-usually the 25- and 50-ycur 
flootls--along streams draining 100 or more square miles. 

High-water marks arc set along the streams after major floods 
and later tied to MSI. datum. Guging-station records and sup¬ 
plemental discharge measurements are used to define peak 
discharges along the streams. Stage-discharge relations at 
strategic points are defined by step-backwuter computations. 


■'vi tmu uwu tu umum tut miuu 

tember 1972 in Nishnahotna R. basin. Field data on 
moderate flood in Floyd River basin was obtained. Record 
flood of April 1973 in lower Skunk R hasin was profiled and 
infrared and multi-spectral aerial photography obtained. 
Leveling work continued in Skunk R. basin. Work was done 
on updating and revising Rock River profile report. 

Complete profile work in lower Skunk R. basin for inclusion in 
Mississippi River Hood lepon. Continue leveling work in rest 
of Skunk basin and begin level work to tic high-water marks 
to sea level datum in Nishnahotna River basin Publish up¬ 
dated Rock River report. 

SUPPORTED HY U S. Dept, of Interior • Geological Survey 

6.0275, FLOOD PROFILES & FLOOD-PLAIN INFORMA¬ 
TION, I.INN COUNTY, IOWA 

O.G. LARA, U.S. Dept of the Interior, Geological Survey, Iowa 
City, low i 52240 

Spillover or development from the Cedar Rapids-Murion 
Metropolitan area into the county posed potential problems 
in flood-prone areas along small streams in Linn County. 

To provide flood information useful to regulatory agencies in 
guiding development of (loud-prone lands. A supplementary 
objective is to provide data useful fur planning and design of 
new highways and hridges and rehabilitation of existing in¬ 
adequate facilities. 

High-water murks are set after occurrence of significant floods 
and arc tied to MSI. datum by levels. These data together 
with valley cross- sections and step-hackwiitcr computations 
are used to produce flood profiles and definition of inun¬ 
dated areas. Site studies are made at the request of the 
cooperulor. 

Completed surveying and leveling work for Big Creek. 

Prepare special reports on selected bridge-sites as requested by 
the cooperator. Prepare on Big Creek, if actual flood-profile 
data is collected 

SUPPORT ED BY U.S. Dept, of Interior • Geological Survey 

6.0276, FLOOD PROFILES & FLOOD-PLAIN INFORMA¬ 
TION, CEDAR RAPIDS, IOWA 

O.G. LARA . IJ.S. Dept, of the Interior, Geological Survey, Iowa 
City, Iowa 52240 

Expanding urban growth posed potential for problems relating 
to encroachment on flood plains of small streams in, and 
near the city of Cedar Rapids. 

Obtain flood information on small streams in and near the city 
to aid State nnd local agencies in flood-plain management. 

OEitain information on the discharge and profiles of significant 
floods that occur. Using standard methods of step-hackwmer 
computation, prepare profiles for floods or selected frequen¬ 
cy and for predetermined degrees of flood-plain en¬ 
croachment. Studies to he pursued each year arc determined 
in conference with cooperator. 

Continued operation of gage on Vinton Ditch. Obtained section 
properties for use in computer program analyzing effect of 
on-chunncl reservoirs on flood flows. Computer program 
results relayed to city through conference with city engineer¬ 
ing staff. 

Continue Vinton Ditch record collection and study. Assemble 
and analyze till flood information on Vinton Ditch for final 
report to city. 

SUPPORTED BY U.S. Dept, of Interior - Geological Survey 




OXi LARA. US Dept of the Interior. Geological Survey, I»wa 
Cay, lawn 52240 

Data concerning flood peaks and flood profiles are needed to 
answer fundamental questions on flood-plain management, 
and development of til) flood-plain zoning ordinance 

To supply floodwaj information and define the profiles of 
floods of selected frequency 

Using standard methods of step-backwater computation, 
prepare profiles for Hoods of selected frequency and 
predetermined degrees of Hood-plain encroachment. 

Work completed and report prepared on flood-flow study 
defining Hood profiles and inundation limits along University 
Branch, Dry Run Creek, in city of Cedar Falls 

SUPPORTED BY U S Dept of Interior • Geological Survey 

6.0278. FLOOD FREQUENCY, LOG-PEARSON TYPE. Ill 
ANALYSIS • IOWA 

O G LaRa , U S Dept of the Interior, Geological Survey, Iowa 
City, Iowa 52240 

Action and regulatory agencies, such as the Iowa natural 
resources council, are confronted with problems arising from 
inconsistencies in flood-/requenc> results reported by various 
agencies The water resources council (l%7) has recom¬ 
mended the Log-Pearson Type 111 method for general use 
and, in line with this recommendation, the cooperaior wished 
to have a re-analysis of all Iowa flood records using the 
recommended method. 

A primary objective was to up-date all Iowa flood records, 
analyze them using the Log-Pearson type HI method as a 
base, and prepare a user manual for application of the 
method developed. A secondary objective was to tarry on 
concurrent analyses of flood data using the index-flood anil 
log-normal methods and to compare the results obtained hy 
the various methods. 

AJI station data for Iowa streams will be analyzed using the 
Log- Pearson III method. Regional relationships will he 
developed using correlation with physical and climatic 
parameters Upon completion of this.phase a user manual 
will be prepared for the practitioner. A second report, a 
technical report, which will contain comparative data on the 
methods studied and technical discussion on sampling 
procedures, errors, correlations, etc. Both reports to be 
published hy cooperator. 

A user manual on computing magnitude-frequency relations for 
Iowa streams was revised as suggested in colleague review 
and is now being printed through auspices of coupcraior. A 
technical report on flood- frequency studies in Iowa wns es¬ 
sentially completed and will be ready for colleague review- in 
a few weeks 

Technical report to be published by cooperator following col¬ 
league review. Project will be completed then 

SUPPORTED BY U S. Dept of Interior • Geological Survey 

6.0279, PtOOD PROFILES AND FLOOD-PLAIN 1NFOR- 
MATION, CEDAR RAPIDS, IOWA 

II.II. SCHWOB, U.S. Dept of the Interior, Geological Survey, 
Iowa City, Iowa 52240 

This research is part of the program of water resources in¬ 
vestigations conducted by the U.S. Geological Survey in 
cooperation with slate and local agencies in Iowa. 


Metnoiis: noou-prornc uai.i wm m ■■■ im¬ 

mediately after the occurrence of significant floods or by 
computation using channel cross sections and other pettiaem 
field data. 

SUPPORTED BY IJ.S Dept of Interior - Geological Survey 

6.0280, FLOOD PROFILES AND n.OOD I'I.AIN INFOR. 
MAHON, LINN COUNTY, IOWA 

//// SCHWOII, US. Dept of the Interior, Geologic;)! Survey 
/own City, /own 52240 

This research is part of the program of water resource in¬ 
vestigations conducted by the U. -S. Geological Survey .a 
cooperation with state aiul local agencies in Iowa. 

Purpose: To define Hood profiles and obtain flood inrorir.a* : »n 
on several small streams in I .inn County that will he useful in 
local agencies in future development and in formulating and 
administering zoning icguUUioWs. 

Methods: Profiles of flood flow and low flow will he obtained 
and discharge measurements made at a sufficient niirnkr o/ 
points along the selected streams to define the sti.ge- 
discharge relations. Flood- frequency data will lie computed 

SUPPORTED BY U S. Dept of Interior • Geological Survey 

6.0281, EFFECT OF URIIANI/AI K>N ON FLOOD RU¬ 
NOFF • WICHITA AREA. KANSAS 

CO OLIGI'R, US Dept of the Interior. Geological Survey. 
Lawrence, Kansas 6604-1 

This research is part of Hie program of water resources in¬ 
vestigations conducted by the U. S. Geological Survey in 
cooperation with Stale and local agenc ies in Kansas. 

Purpose. To investigate the relaiinn of changes in l.nid uk in 
urban areas to corresponding changes in high-water di'Uiaicc 
characteristics 

Methods: Rood-volume runoff is lieing defined in seven mii.iI 
basins where degree of iirlmni/alion varies from rural ,u.J 
likely to remain rural, through degrees ol expanding t.r 
hanized areas to completely urbanized Riiinfnll at 5 !•> 15 
minute intervals are defined at 6 sites ami daily lainfMI .it 
about 43 sites. Degree of urbanization is defined in ca.li 
basin at 3-year inteivals. 

SUPPORT ED BY U S. Dept, of Inlet ior - Gcologic.il Suivcy 

6.0282, l-EFECI' OF IJRUANl/.AT ION ON IT.OOI) RU¬ 
NOFF • WICHITA AREA 

O B. RICHARDS, U S Dept, of the Interior. Geological Snivel, 
Lawrence, Kansas 66044 

Little is known about the effect of urbanization on the flood 
discharge in Kansas. 

To determine the effect oT urbanization on flood discharge in 
Wichita. 

Basins in Wichita, for which the percent of impervious area m2 
area served by storm sewers can be determined, have licet 
instrumented to measure the variables of iiiinfull imd runoff. 
Flic change in the shape of unit hydrogr.iphs wifi tie used hi 
monitor the effect of increased urbanization. A generalize! 
digital watershed model will he developed. 

Started modeling data from three rainfall-runoff recorders ii 
small urbanized basins in East Wichita. Continued to tolled 
sediment samples at one site in a ptirtinlly urbanized has *, 
currently undergoing construction. Continued to nicjtut 
moisture conditions in die basins by means of neutrer 
logging. 


major disaster types 


6 . 0288 , 


Continue to operate the gaging stations and analyze the data. 
SUPPORTED BY IJ S. Dept of Interior - Geological Survey 

6.0283, ZONING ORDINANCE AND ORDER, PIKE 
COl-’N TY. ELKHORN CITY, KENTUCKY 

b'.VK.VOlP/Y, State Program Dev Office, Frankfort, Kentucky 
40601 

Abstract: file purpose of this ('aunty Zoning Order and City 
Ordinance is to promote the public health, safely, morals and 
general welfare by providing for a reasonable, logical and 
desirable comprehensive system or pattern of hind use in the 
unincorporated area of the county, by preventing the mixing 
uf incompatible land uses, by lessening street congestion, by 
avoiding undue concentration of population, by preventing 
erosion of land, by securing safety from fires, floods, and 
other dangers, by providing adequate light and air, by 
facilitating the provision of public anil private utilities, and. 
where applicable, by implementing the I.and Lise Elan and 
other elements of the county’s Comprehensive Elan for fu¬ 
ture development 

Pub. Dec. 69: 93p , NTIS No. l’B-192 700: HC $3.00 ME 
$0.65. 

SUPPORTED IIY U S Dept of Housing & Urban Develop¬ 
ment 

6.0284. ZONING ORDINANCE • EAlNTSVH.l.E, KEN¬ 
TUCKY 

UNKNOWN, State Program Dev. Office. Frankfort, Kentucky 
40601 

Abstract: The revision of the ordinance contains regulations for 
the control of mobile homes, flood plain /oiling and 
townhouxes. These regulations were extracted from informa¬ 
tion ohtnined from the Department of Health, Education anil 
Welfare. 

Pub. Jun. 71. 60 p., NTIS No. Pfl-201 544: PC $3.00 ME $0.95. 
SUPPORTED UY US Dept of Housing & Urban Develop, 
mem 

6.0285, OPSET • PROGRAM EOR COMPUTERIZED 
SELECTION Ol WATERSHED PARAMETER VALUES 
EOR THE STANFORD WATERSHED MODEL 
F.Y. UOU, Univ. of Kentucky, Water Resources Institute, /.«>.»•• 
nifiton. Kentucky -10506 

Abstract: The Stanford Wnlcished Model uses a hydrologic 
budget to model the land phase of the hydrologic cycle and 
thereby simulate strcatnflow on a continuous basis from cli¬ 
matological data and watershed parameters. Values for key 
parameters are estimated by trial-artd-error. Subjective esti¬ 
mating differences have made it difficult to correlate paramo- 
let values with known physical characteristics of the 
watershed. This study sought to computerize a parameter op¬ 
timization procedure based oil the FORTRAN version of the 
.Stanford Watershed Model known as the Kentucky 
Watershed Model. The resultant self-calibrating watershed 
model is named OPSET because it determines an optimum 
set of parameter values by matching synthesized flows with 
recorded flows. The first step in program development used 
sensitivity studies to determine which wateished parameter 
values are critical in simulating flow and are difficult to mea¬ 
sure direct! . The second ste was to adust estimates of the 


basis, and values best describing watershed characteristics 
should he nvcNiged from several OESET-seJected one-year- 
based values. 

Pub. 1970: 3 I 3p , NTIS No. Ell-198 442: PC $6.00 ME $0.95. 

SUPPORT ED BY U S, Dept of Interior • O.W.R T 

6.0286, FLOOD PLAN EOR BULLITT COUNTY. KEN¬ 
TUCKY 

•I W'AIIUY, Bullitt Co. Planning Comm., Shep/ierdu'ille, Ken¬ 
tucky 40105 

The purpose of this Flood Elan is to provide basic data on 
flooding in Bullitt County as a background for information 
and recommendations on floodplain development control 
measures in light of and relevant to the appropriateness of 
the National Elood Insurance Program. 

I lie- report begins with a description of Hood-plains including 
i heir land use, and the history of Hooding and flood damages 
Existing public and semi-public measures to deal with and 
compensate for flood hazards are then discussed. Based on a 
description of the National Flood Insurance Program includ¬ 
ing its benefits and elegibility requirements and the generally 
recommended development regulations for floodplains, the 
alternatives available In Bullitt County are outlined. 

Pub. May 73: NT IS or Bullitt County Planning Commission. 

SUPPORTED BY U S Dept, of Housing & Urban Develop¬ 
ment 

6.0287, SMALL STREAMS FLOOD FREOUENCY IN 
MAINE 

(i.S HAYFS, State Highway Commission, Augusta, Maine 
04330 

Abstract: I'bc preliminary report is of the progress made to 
date on the small < I to 50 square miles) watershed study in 
Maine. The findings of the report are limited hy short {6 
yeats) runorf records used to derive a formula for peaks of 
up to the 10-year frequency. The formula uses tlte following 
basin characteristics: drainage area, channel slope, channel 
length, storage, forest cover. The formula is an adaptation of 
an earlier USCJS method which was limited to large 
watersheds. 

Pub. Mar. 71: lip., NITS No Dll-204 371: PC $3.00 ME 
SO. 95. 

SUPPORTED BY U S Dept, of Interior • Geological Survey 

6.0288, DATA AND MANAGEMENT NEEDS FOR 
WATER RELA TED LAND AREAS - MAINE 

F. KFFNF, North Kennebec Reg Pin. Comm., WateniUe, 
Maine 04901 

Tliis project will investigate the data needs necessary to enable 
rational decision-making with respect to flood plain zoning 
ami proper utilization of riparian lands along the main stem 
of the Kennebec River in Maine Recommendations will be 
made for involving local governments in the decision making 
and incorporate long term planning for community develop¬ 
ment as well as non-structural alternatives such as local /’.oil¬ 
ing and the new Stale level zoning authority 

Certain kinds of dtiln arc available, hut no comprehensive anal¬ 
ysis of availability and need has ever been done. The regional 
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measure proposals' and (4) drafting of a proposed 
management scheme 

SUPPORTED RV US Dept, of Interior • O.W.R1 

6.0289. CLIMATES OF THE STATES 
SEW YORK 

A ft PACK. tJ.S Dept, of Commerce. Nall. Oceanic & Atmos. 
Admin . Silver Sprint, Maryland 20910 

Attract. The da.a summary on the climate of New York 
presents a brief physical description of the slate and brief 
descriptions of its general climatic features, its temperature, 
precipitation, snowfall, Roods, winds and storms, as well as 
..■her climatic elements and iheir relationship to the econo¬ 


my 

Pub Jun 72 J!p. NfIS No COM-72-50990: PC-GPO MF 
$0.95 

SUPPORTED BY U S Dept of Commerce • N.O A A. 

6.0290, PROBABLE MAXIMUM PRECIPITATION AND 
SNOWMELT CRITERIA FOR RED RIVER OF THE 
NORTH ABOVE PEMBINA AND SOURIS RIVER ABOVE 
MINOT. NORTH DAKOTA 

J T RIEDEL, U S Dept of Commerce. National Weather Ser- 
\ice, Siher Sprint, Maryland 2091U 

Abstract The purpose of this study was to provide estimates of 
probable maximum precipitation (PMP) and other 
meteorological criteria needed for determining the combined 
snowmelt and rain Rood for II subhasins of the Red River of 
the North above Pembina, North Dakota and two suhbasins 
of the Souris River above Minot. North Dakota General esti¬ 
mates of PMP were prepared. From the charts and graphs 
presented, estimates of PMP may be determined for any 
selected subbasin in the two river drainages In the second 
chapter meteorological summaries are given of the major 
weather features of the storms most important to setting the 
level of PMP Subsequent chapters deal with all-season 
probable maximum precipitation, .seasonal and geographic 
variations, time and areal distribution, snowmelt criteria, 
snowpack available for spring melt. Finally a stepwise 
procedure is given for obtaining PMP and the snowmelt 
criteria for any suhbasin. 

Pub May 71 Sip . NTIS No COM-71-5069616; PC-GPO ME 
SI 45. 

SUPPORTED BY U S. Dept of Commerce • N O. A A. 


6.0291, ECONOMIC AN!) LEGAL ANALYSIS OF ALTER¬ 
NATIVE FLOOD CONTROL STRATEGIES 
l.li FOSTER, Univ. of Massachusetts, School of Agriculture, 
Amherst, Massachuseiis UI002 

Current analysis on which Rood control decisions are hosed is 
dcRcient in both economic and legal content. Objectives oT 
this project are: Studies of five different flood control alter¬ 
natives win include a state of knowledge report, collection of 
relevant Connecticut Rivet Oasio data, legal considerations, 
and equity impact. Emphasis will he given to intangible costs 
and benefits. A final step will be to determine an optimum 
strategy by use of the JAMES computer program with 
modifications for intangibles 

In addition, t e lee: I snb-nroiect v i eni'fv leen 'mnlir-i '< n« 


6.0292, DETERMINATION OK DECISION I 
PROCESSES IN WATER RESOURCE PLAXNH 
DEVELOPMENT • THE CONNECTICUT RIVER I 

L R. KAVNOR, Univ. of Massachusetts. School of > 
hem, Massachusetts Ol 002 {C-411LI 

The proposed research project will investigate water 
planning and development in the Connecticut Hi' 
Focus of the project will he on actual procedures r? 
on institutional arrangements, laws, authority, and 
That is. project findings will answer the <lliesti« 
decides' rattier limn 'what agency has authority lr 
Preliminary research indicates that the answers to 
questions differ extensively. Research will be dlreci 
tun) action taken and at patterns of influence, ralln 
flic formal system as it was designed to work. 

Research will center on five water resource areas of c 
the Rasin: Wider supply, waste water mnnagenK 
control, electric power generation, and water tin 
land-based recreational and environmental enliancci 
grams. These five areas will he described in terms o 
present planning and development, and patterns ol 
making will he ascertained by a combination of e.\t 
terviews and exhaustive analysis of the written te< 
final project report in 1975 will provide a detailed 
base for use in redesigning institutional arrangcinenl 
provide new analytic probes for use elsewhere in te 
wuter resource planning ami development. 

SUPPORTED HY U S. Dept of Interior • O. Wtr. R 

6.0293, LEGAL ISSUES ON ECONOMIC UTIL 
OF THE CONNECTICUT RIVER FLOOD PLAINS 

[}. WILKES, Univ of Massachusetts. Man & His Eu 
Inst.. Amherst, Massachusetts 011)02 

Identifies legal issues with mi impact on permissihl 
Rood plains along the Connecticut Rivet ami issues 
flucnce calculations of public costs involved ill fl 
management along the River. 

SUPPORTED BY U.S Dept, of Interior • <> Wtr. R 

6,0294, l,|-GAL FACTORS IN ECONOMETRIC 
ING OF LOCAL FLOODPLAIN MANA 
DEVICES IN THE CONNECTICUT RIVER BASIN 

D. WILKES, Univ of Massachuseiis, Water 
Research Clr., Amherst, Massachusetts 010(12 

Abstract: Content covers: mlministrative and legal ct 
use of econometric models in floodplain manage nv 
gies and problems of reducing vulnerability of i 
measures to show accuracy of the process used tc 
data inputs, persuasiveness of sources, and c] tin lit 
for calculator and computer runs. 

Pub. Sep. 73: 54p., NTIS No. PII-226 765/6: PC 
1.45. 

SUPPORTED HY U.S. Dept, of Interior • O.W R.T. 

6,0295, RE DRAFT OK SEEKONK ZONINO HY 
NOVEMBER 1969 

J. HLACKWELL, State Dept, of Community Afrs , Ho 
sacivisens 02202 

A U. 
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Pub Jun 69. 50p , NTIS No. PB-194 552: HC $3 00 ME 
$0 65. 

SUPPORTED BY U S. Dept, of Housing & Urban Develop¬ 
ment 

6.0296, FLOOD CHARACTERISTICS OF SMALL 
DRAINAGE BASINS IN VERMONT 

C C- JOHNSON, U S Dept of the Interior. Geological Survey, 
Boston. Massiidiiisetis 02203 

To obtain an adequate measure of streamflow characteristics oT 
small drainage areas, and to analyze the streamflow records 
for the particular needs of the highway engineer. 

The development of a technique for estimating the magnitude 
and frequency of floods on small drainage areas in Vermont 
for the use of the highway engineer. 

Installation and maintenance of I 1 continuous-recording stream 
gages with recording rain gages plus about 40 crest-stage 
gages on drainage basins of less than 10 square miles, all 
located in carefully- selected places so as to sample a wide 
range of physiographic variables Probably using a multiple- 
icgression analysis. 

Discharge data has been collected at I I continuous-recording 
streamflow stations plus recording rainfall records in addition 
to annual peaks at the 40 crest-stage gages. A status report 
has been prepared. 

Continuation of data collection. 

SUPPORTED BY U.S. Dept of Interior - Geological Survey 

6.0297, FLOOD CHARACTERISTICS OF* SMALL 
DRAINAGE BASINS IN RHODE ISLAND 

C.G JOHNSON. U.S. Dcpl. of the Interior, Geological Survey, 
Boston, Massachusetts 02203 

To obtain an adequate measure of streamflow characteristics of 
small drainage areas, and to analyze the streamflow records 
for particular needs of the highway engineer 

The development of a technique for estimating the magnitude 
and frequency of floods on small drainage areas in Rhode 
Island, for the use of the highway engineer. 

Insinuation and maintenance of 5 continuous-recording stream 
gages with recording rain gages plus about 15 crest-stage 
gages on drainage basins of less than 10 square miles, all 
located m carefully selected places so as to sample a wide 
range of physiographic variables. Probably using <i multiple- 
regression analysis. 

Discharge data bus been collected at 10 continuous-re.ording 
streamflow stations plus recording rainfall records in addition 
to .annual peaks at the 42 crcsl-.stagc gages. A status report 
Ins been prepared. 

Continuation of data collection- 

SUPPORTED BY U.S. Dept, of Interior • Geological Survey 

6.0298, USE OF ER LS-1 DATA • SUMMARY REPORT OF 
WORK ON TEN TASKS 

f.i THOMSON, Environmental Res. Inst. Mich., 4»n Arbor , 
Michigan 48107 

Abstract: The author has identified the following significant 
results. Depth mappings for a portion of Lake Michigan and 
at the Little Bahama Bank test site have been verified by use 
of navigation charts and on-site visits. A thirteen category 
recognition map of Yellowstone Park has been prepared 


land mapping has been accomplished hy slicing of single 
band and/or ratio processing of two bands for a single obser¬ 
vation date Both analog and digital processing have been 
used to map the Lake Ontario basin using ERTS-I data. 
Operating characteristic curses were developed for the pro¬ 
portion estimation algorithm to determine its performance in 
the measurement of surface water area. T he signal in band 
MSS-5 was related to sediment content of waters by 
modelling approach tint! hy relating surface measurements of 
water to processed I-RTS data. Radiance anomalies in ERTS- 
1 data could be associated with the presence of oil on water 
in San Francisco Hay, hut the anomalies were of the same 
order as those caused by variations in .sediment concentration 
and tidal flushing 

Pub Jan 74: 8()pN ITS No. F74-I030I: PC $6.00 MF SI 45. 

SUPPORTED BY IJ.S Natl Aero & Space Ailm 

6.0299, PREDICTION OF THE MAGNITUDES AND 
FREQUENCIES OF FLOODS IN MICHIGAN 

/. /•'. BRA VER, Univ of Michigan, School of Engineering, ztmj 
Arbor. Michigan 4BHV6 

Abstract: The report is divided into two parts: Part 1 provides a 
description of the research and detailed information on the 
results ami application; .mil Pari U gives the practical design 
curves. All known methods of predicting floods from 
precipitation were investigated and the infiltration capacity • 
unit hydrograph procedure was selected of this study Data of 
rainfall, snow melt, and flood runoff from 58 drainage hasins 
varying in size from 0.02 to 734 square miles were analyzed 
T lie inflltiation values were derived from 16 drainage basins 
in Southeastern Michigan. The shape of the unit hydrograph 
was found to depend on the area of tire drainage basin and 
the degree of urbanization which was represented by the 
population density 

Pub. Aug. 71: 56p . NT IS No. PB-214 286/7: PC $3 00 MF 
SO.95. 

SUPPORTED BY No Formal Support Reported 

6.0300, AN ECONOMIC ANALYSIS OF FLOOD 
DAMAGE REDUCTION ALTERNATIVES IN THE MIN¬ 
NESOTA RIVER BASIN 

A.It. HOPEMAN. Univ. of Minnesota, Water Resources 
Research Clr., Mmnetifiolis, Minnesota 554 14 

Abstract: Incidence of flood costs analysis provides justification 
for the imposition of land-use restrictions in flood plains in 
Minnesota. The analysis indicates that governmental units 
were the ultimate bearers of nearly half the flood costs in the 
Minnesota River Basin in the |9c5 and 1969 floods. Govern¬ 
ment units have a substantial, justifiable interest in keeping 
flood costs down. Flood damage potential will continue to 
rise over time unless land use controls are instituted. 
Moreover, government costs me likely to make up an even 
larger proportion of flood costs in the future, with the advent 
of Federal flood insurance and an expanded Federal Role in 
the provision of disaster relief. Therefore, thorough and 
vigorous enforcement or the 1969 Rood Plain Management 
Act is recommended, fn areas where neither evacuation nor 
structural protection is economically feasible, land-use 
restrictions alone will have to suffice to curtail flood losses. 
The beneficiaries of structural flood control works ought to 
be assessed for a fair share of the costs of such works This 
policy is not so crucial for existing flood plain developments, 
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6.0301, FLOOD FORECASTING IN THE UPPER MID- 
WEST • DATA ASSEMBLY AND PRELIMINARY ANAL¬ 
YSIS 

A F. PABST, Univ of Minnesota, Si Anthony Foils BydrI. 
Lab., Minneapolis, Minnesota 55414 

Abstract. The objective of this study is the development of 
analytical procedures and the correlation of hydrologic data 
to aid in the prediction ami control of spring floods in large 
Upper Midwest watersheds The study is divided into three 
phases The present work [Phase l) has involved III the as¬ 
sembly of meteorological and hydrological data concerning 
past spring floods and new data pertaining to floods during 
the contract period and (2) procurement and preliminary 
evaluation of selected mathematical models of watersheds- In 
future work under phases II anil III the data will he subjected 
to further analysis using available mathematical models, 
modifications of such models, and new models to assist in 
synthesizing continuous runoff records- 

Pub. Jim. 72: 63p . NTIS No Pfl-214 091/1: PC $3.00 MF 
SO 95 

SUPPORTED BY O S. Dept of Interior ■ OAV.R.T. 

6.0302, THE EFFECTIVENESS OF FLOOD CONTROL 
STRUCTURE OF THE LOWER MINNESOTA RIVER 
WATERSHED DISTRICT 

UNKNOWN, Lower Minn Riv. Wirshed Dist, Savage, Min¬ 
nesota 55378 

Abstract: Flood protective structures in the Lower Minnesota 
River Watershed District, properly planned and constructed, 
are economical in providing protection against potential 
floods from the Minnesota River only for existing installa¬ 
tions. New construction in the flood plain should include 
flood protection by proper location of structures as an in¬ 
tegral part of the original design. In most cases, capital im¬ 
provements should be made above the flood plain and Tar 
enough away from the main channel of the Minnesota River 
so as not to unduly restrict Hood flows. Dikes, bulkheads, 
sandbagging, dams, ami other structures would not be neces¬ 
sary if the flood plain were developed according in sound 
flood plain management principles. There is no economic 
necessity for flood protective structures on agricultural hunts 
even though the land is flooded on an average of once a 
year. Agricultural use of the flood plain docs not restrict high 
flows and is, therefore, a good use of the flood plain Low 
cost flood plain management is the most economical means 
of reducing ami eliminating both losses and the need for 
further protection 

Pub. Jul. 71): 244p., NTIS No PD-196 114: PC S3.00 MF 
$0.95 

SUPPORTED BY U S Dept, of Interior • OAV.R.T. 

6.0303, WATER RESOURCES OF THE RED RIVER OF 
THE NORTH DRAINAGE BASIN IN MINNESOTA 

R H’ MAC LAY, U.S. Dept, of the Interior, Geological Survey, 
St. Paul, Minnesota 55414 

Ahsiract: Water problems in the Red River of the North basin 
in Minnesota include flooding, pollution, ami water 
shortages. In the morainal area, problems generally are .ab¬ 
sent, but in the flat plain of former Glacial Luke Agassiz, 
they can be severe. About 5.1 million acrc-fect of water is 
perennially available. Average annual flow in streams tribute- 


northwest part of the basin. Regionally, ground water moves 
westward from morainal area to take plain or Red River. Lo¬ 
cally, ground water in the morainal area moves from high 
areas to adjacent lowlands. 

Pul) Nov. 72: 141p . NTIS No. PB-2IX 965/2: PC $3.00 MF 
50.95. 

SUPPORTED BY U.S. Dept of Interior • Geological Survey 

6-0304, FLOOD PLAIN STUDIES-MINNF.SOTA 
UNKNOWN, U.S Dept, of the Interior. Geological Survey, Sj 
Paul, Minnesota 55414 

Recurrent flooding of Minnesota streams is causing ever in¬ 
creasing damage to property and lo ;s to commerce and in¬ 
dustry Recognizing this problem, the Legislature enacted the 
Flood Plain Mnngement Act of 1969. This Act provides for a 
flood plain management program to guide development of 
the flood plains in a manner to reduce flood damage ar.d 
require local governmental units to adopt, enforce, arid ad¬ 
minister sound flood plain management ordinances when suf¬ 
ficient technical information is available. 

Provide flood-plain information for designated reaches of 
streams and municipalities in a form suitable for users to 
establish flood-plain management measures. It will furnish a 
basis for the state to coordinate and evaluate the effects of 
the flood-plain management activities of communities m the 
state. Data in the forms of flood profiles, flood frequency 
analyses and strip maps showing the areas inundated by the 
100-year flood will he prepared. Floodways designated by the 
stale and local interests will be evaluated by the step- 
backwater method. Reports on significant reaches of major 
rivers will lie assembled for stale publication. 

Field surveys or photogrnmmetry techniques will he used for 
obtaining valley cross-sections in urban arcus. Digital com¬ 
puter models will be constructed using the step-backwater 
techniques to develop profiles of the 100-year floods. The 
models will he tested against available historic flood profiles 
and used to evaluate the effect of proposed flood plain cr.- 
croaclimcnls. Profiles of the regional {100-year flood) will he 
devised for extended reaches of streams in predominantly 
rural areas based on historical floods where .such data arc 
available. 

Detailed flood-plain studies for 8 communities were released to 
the open-file. Flood-frequency profiles were developed for 
thu lower St Croix River which will be published jointly Iry 
Hie Departments of Natural Resources of Minnesota end 
Wisconsin. Data developed in this project will form the basis 
for implementation of flood-plain regulations required under 
the Stale Flood Plain Management Act. Some of the studies 
have indicated significant potential increases in flood stages 
owing to recent developments in the flood-plain areas. 

Additional flood-plain studies will be made for selected com¬ 
munities and for major stream corridors through the Twin 
City metropolitan area as funds permit. 

SUPPORTED BY U.S. Dept of Interior • Geological Survey 

6.0305, FLOOD PLAIN MANAGEMENT STUDIES • 
LOWER MINNESOTA RIVER 
UNKNOWN, U.S. Dept, of the Interior, Geological Survey. Sr. 
Paid. Miiwesata 55414 

Recurrin flooding of Minnesota streams causes increasing 
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lion is available for the delineation of flood plains and flood- 
ways. Municipalities along the lower Minnesota River suf¬ 
fered extensive damage in the floods of 1965 and 1969 The 
lower Minnesota River Valley is one of the most critical 
flood prone areas of the state. 

The study will provide the data necessary for the development 
nf a flood-plain management program for the lower 35 miles 
of the Minnesota River. It will furnish a basis for the state to 
coordinate and evaluate the effects of the flood plain 
management activities of the several communities along the 
river. The profile and area inundated by the 100- year flood 
will be shown by a strip map Moodways designated by the 
state and local interests will be evaluated by the step- 
backwater method Concurrently. HUD Type 15 flood in¬ 
surance studies will he made for Bloomington, Carver, and 
Chaska 

Photogrammetrie techniques will be used for obtaining the val¬ 
ley cross sections and the step-backwater method employed 
to develop a profile for the regional (100-year) lloud A 
digiial computer model will he constructed and tested against 
available historic Hood profiles. The model will then be used 
to define the profile for the regional flood and the flood plain 
will he delineated on maps The effect of proposed flood 
plain encroachments will he evaluated and floodway limits 
tested until an acceptable configuration is achieves! The ac¬ 
cepted floodway will also be shown on the maps. 

Step-backwater computations have all been completed, blood- 
plain areas have all been delineated and surcharge cITeet on 
the 100-yciir flood, resulting from proposed encroachment to 
Che fluodwiiy limits, has been determined, l-'inal drafting of 
the report and preparation of the text is nearly completed. 
The study has pointed out the significant amount of 
backwater resulting from recent developments in the flood 
plain, which lias prompted the adoption of more restrictive 
measures hy regulatory agencies. 

Final report will he published. 

SUPPORTED BY U.S. Dept, of Interior • Geological Survey 

6.0306. SOCIO-ECONOMIC IMPLICATIONS OE ALTER- 
NATIVE WATER RESOURCES POLICIES IN MIN¬ 
NESOTA 

J.i. WaF.I.TI, Univ. of Minnesota, School of Agriculture, Si. 
Patti, Minnesota 55101 

The State of Minnesota has only recently undertaken significant 
comprehensive water resources planning activity. The State’s 
first assessment of water and related land resources has been 
completed. The assessment has a lime horizon of about 50 
years, and represents an attempt to identify emerging 
problems in water and related land resources development 
and management. 

While the assessment encompasses a time horizon of about 50 
years, the State executive branch and the Legislature 
generally operate within a limited lime horizon of two to 10 
years to allocate the cTfom of flic Stale Government. In the 
near future, significant decisions will have to he made which 
will necessitate, cither implicitly or explicitly, selection of 
policies regarding flood plain management or lion-structural 
alternatives versus structural flood control projects; advanced 
waste treatment versus low flow augmentation; shorelnud 
management versus corrective measures for water quality; 


identify the economic and social consequences of alternative 
courses of action. 3) To evaluate the economic and social 
consequences of alternative actions so that a rational basis 
for decision making can he presented. 

-SUPPORTED BY L'.S Dept of Interior • O. Wir. Res. Rcli. 

6.0307, URBAN SYSTEMS • STORM DRAINAGE & 
FLOOD PLAIN MANAGEMENT, SANITARY 

sewerage, solid waste management iarbrev) 

J A. El-UOTV, Diversified Consultants Inc., Jackson, Mississippi 

Abstract; The report presents long-range plans for flood plain 
management and storm drainage improvements in the four- 
county Mississippi Gulf Region. 

Pub. 1972: 173p., NTTS No PB-212 432: PC $10.75 MF 50.95 

SUPPORT ED BY U.S. Dept, of Housing & Urban Develop¬ 
ment 

6.0308, URBAN SYSTEMS • WATERWORKS, SANITARY 
SEWERAGE, SOLID WASTE MANAGEMENT. STORM 
DRAINAGE & FLOOD PLAIN MANAGEMENT <AB* 
UREV} 

J.A i'.LLIOi'l, Diversified Consultants Inc., Jackson, Mississippi 

Abstract: The report presents the gouls, objective*, and stan¬ 
dards of the Gulf Regional Planning Commission (Hancock. 
Harrison, Jackson, and Pearl Counties. Mississippi) for urhan 
systems services Including waterworks, sanitary sewerage, 
solid waste management, storm drainage and flood plain 
management 

Pul). 1972: (81 p , NTTS No. PB-212 429: PC $1 I 25 MF $0.95 

SUPPORT ED BY U.S. Depl. nf Housing & Urban Develop¬ 
ment 

6.0309, ZONING ORDINANCE AND SUBDIVISION 
REGULATIONS. FRIARS POINT. MISSISSIPPI 

P-J- DAHLOiV, Stale Comm & Area Dev. Div., Jackson, Missis¬ 
sippi 

Abstract: Tbe zoning ordinance establishes regulations govern¬ 
ing the use of land within the corporate limits of Friars Point, 
Mississippi. These regulations arc designed to implement the 
recommendations outlined in tbe future land use plan for the 
town and to promote procedures for adoption, amendment, 
and enforcement. T lie subdivision regulations establish regu¬ 
lations governing the subdivision of land within the corporate 
limits of the Town of Friars Point, Mississippi T hese regula¬ 
tions provide for filing subdivision plats; establish design stan¬ 
dards; unci provide procedures for adoption, amendment, and 
enforcement. 

Pub. Apr. 72: 45p„ NTTS No. PB-212 329: PC $4.25 MF 
50.95. 

SUPPORTED BY Mississippi Res. & Dev. Center • Jackson 

6.0310, CITY OF JACKSON. MISSISSIPPI. WATER 
RESOURCES' STUDY 

B is. WaSSON, U.S. Dept, of the Interior, Geological Survey, 
Jackson, Mississippi 39205 

This research is part of the program of water resources in¬ 
vestigations conducted by the U. S. Geological Survey in 
cooperation with the State of Mississippi. 

Purpose: To provide hydrologic data which will enable planners 



polenti.il ol the Wilcox Group tor industrial supplies win ne 
collected. Site Studies will be nude where shallow ground 
seepage is a problem in city construction 

SUPPORTED BY U S. Dept, of Interior • Geological Survey 

6.0311, CITY OF JACKSON WATER RESOURCES 
STUDY 

K.V. WILSON, U.S. Dept of the Interior, Geological Survey, 
Jackson, Mississippi 39205 

The occurrence of damaging floods in recent years has caused 
citizens and city officials to consider flood control measures 
and to cooperate with the liSGS in collecting the basic 
hydrologic data on which to base a sound design. As part of 
a wuler development and management program, the city of 
Jackson cooperates with the USGS in appraising the ground- 
water resources of the Jackson vicinity in order to have this 
information available for possible emergency on supplemen¬ 
tal water supplies for Jackson and for industrial prospects 

To develop flood profiles and flood-inundation maps for prin¬ 
cipal streams in the Jackson vicinity. Collect flood data for 
(A) hydraulic studies as requested for existing or proposed 
culverts, bridges, or channels in the city; (U) consultation 
with industrialists or others concerning flooding; and (C) 
preparing flood reports of unusual floods To keep ahreast of 
ground-water-supply development and monitor the effects of 
withdrawals 

A network oT rain gages and sUcamClow gages will be 
established to appraise flooding hollowing extreme floods, 
special surveys of rainfall and flooding will he underlaken to 
supplement the gaged data. Urban flood-frequency studies, 
incorporating natural and land use parameters, will be made 
and the results used in developing profiles and inundation for 
selected Roods. A network of selected observation wells will 
be monitored lo follow the water-level trends in the principal 
aquifers. Ground-water pumpngo will be inventoried periodi¬ 
cally. Special studies concerning ground water quality and 
shallow seepage will be made as their need arises. 

Routine operation oT gaging streams and wells was continuer). 
An inundation map of the Jackson quadrangle (7-1/2 
minute) showing limits of the 100-year flood for nil major 
streams was completed A special study of a rectified chan¬ 
nel, 12 feet deep, showed that vegetation growth over the 8- 
yeur period since rectification reduced the carrying capacity 
of the channel by more than 300 percent at haif-hankfull 
stages Well tecotds in the Jackson area were coded for com- 
puter processing. 

To submit for publication an inundation map showing limits of 
I0U- year flood for all major streams in Jackson quadrangle 
(7-1/2 minute). Continue ending well records in Jackson 
vicinity for computer processing. Update well inventory of 
the greater Jackson area. 

SUPPORTED BY U.S. Dept of Interior - Geological Survey 

6.0312, MODE!. STUDY OF CANNLiLTON LOCKS AND 
DAM, OHIO RIVER, INDIANA AND KENTUCKY 

J.J. FRANCO, US. Army. Waterways Experiment Station, 
Vicksburg, Mississippi 39180 

Purpose oT stvtdy/invcstigation: To investigate navigation condi¬ 
tions in the lock approaches and effects of the structures on 
flood stages 

Approach or plan: Two models were used in this study. A 
1:120- scale model reproduced about 9 miles of the river and 
adjacent overhank areas. A l:25 scalc model reproduced 500 
ft of the lock approach channel, intake manifolds, the lock 
cha er culve t. s' ew. II nn t n- n'fn t . him nnd 200 ft 


hilling anu emptying system, Cannelton Main Lock, Oho 
River, and Generalized Tests of Sidewall Port Systems for 
110- by 1200-ft Locks; Hydraulic Model Investigation', w,n 
published in February 1966. A final report on the I:l20-'sci’e 
model is in preparation. 

SUPPORTED BY U.S. Dept of Defense • Army 

6.0313, MISSISSIPPI BASIN MODEL 

UNKNOWN, US Army, Waterways Experiment Stalina. 
Vicksburg, Mississippi 39180 

Purpose of study/invcsligalion; To study the coordination of 
releases from reservoirs, investigate the effect of reservoir 
operation on flood stages, check the routing of project ,,nj 
other floods, establish and check levee grades, predict stages. 
;md determine the effect of floodways on stage reduction. 

Approach or plan: To study various reservoir upciatinr 
procedures ami their effects on downstream stages and 
discharges. To study various levee alignments and r'thet 
.structures in the flood plain and their effects on stages ,in;| 
discharges. 

Progress lo date: Testing was begun in February 1951, and 
various testing programs have heen conducted on the imu'el 
since that time for the Office, Chief of Engineers, Lower 
Mississippi Valley Division, Southwestern Division, Ohio 
River Division, Missouri River Division, various Stale .igcr- 
cies, and a few private businesses. Reports of tests lime N-tn 
puhlishcd and most are available on loan from the Binary *i 
the Waterways Experiment Station. 

SUPPORTED BY U S. Dept, of Defense - Army 

6.0314, DEMONSTRATION OF THE ELECTRIC ANA!OH 
MODEL OF THE KANSAS RIVER AT THE UNiVEUSIIY 
OF CALIFORNIA IN BERKELEY 

UNKNOWN . IJ.S. Army, Waterways Experiment Stntio.i, 
Vicksburg, Mississippi 39180 

Abstract: An electric analog model of the Kansas River iv 
described for studying flood Hows and flood forecasting. 

Pub. Jim. 63: 26p., NTIS No AD-733 953: PC $309 Ml- 
$0.95. 

SUPPORTED BY l!.S Dept of Defense • Atmy 

6.0315, FORT SCOTT LAKE, MARMATON RIVER. KAN¬ 
SAS 

UNKNOWN, U.S. Army, Engineer District, Kansas (>7j. Mis¬ 
souri 63121) 

Abstract: Construction of a dam and lake in Bourbon Cu-.uii). 
Kansas, will provide flood protection, water quality cmifn‘1, 
water supply storage, recreation, and fish anil wildlife 
enhancements. The lake will inundate 5.000 acres of 1-uH 
and eliminate 25 miles of Marmntou River and liilnii.ny 
streams and associated fish and wildlife habitat. 

Pub. Jul. 71: Lip.. NTIS No. PB-201 520-D: PC $3.00. 

SUPPORTED BY U.S. Dept, of Defense • Army 

6.0316, DEVELOPMENT OF MAGNITUDE AND 
FREOUENCY RELATIONSHIPS OF FLOODS ON SMALL 
STREAMS OF MISSOURI 

1-0. IIAUTII, U.S. Dept, or the Interior, Geological Smvcy. 
Rolla, Missouri 65401 

Magnitude and frequency of flooding in Missouri has been 
adequately defined for areas draining greater than 50 square 
miles, but frequencies for greater than 25-year recurrence in 
tervals have not heen defined for areas draining less than 50 
square miles. Peak-flow data on small drainage areas ;iie nf 

'nnH limoth to rt/'f’nn lY,*n ft r- i r\f f1i»ot'n> DrCV tr 
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( | ) To define magnitude and frequency of flooding for areas 
draining less than 50 square miles, (2) Determine any re¬ 
gional patterns that may exist resulting from regression analy¬ 
sis of peak-flow data; (3) Determine future needs for data 
collection in the small-streams network 

Existing short-term min Tall-runoff data on approximately 50 
small stream stations will be calibrated to a mathematical 
model Long-term precipitation data will then be used to 
generate long-term peak-flow data. Resultant long-term peak- 
Row data win be fitted to the Log- Pearson Type III distribu¬ 
tion. Regression analysis will be made using physiographic 
parameters to obtain optimum equations for the 2-, 5-, 10- . 
25-, 50-, and 100-year flood. 

Project is 95 percent complete. Report is in colleague review to 
complete report. 

SUPPORTED IIY U.S Dept, of Interior • Geological Survey 

6.0317, HYDROLOGY Of STREAMS IN ST. LOUIS 
METROPOLITAN AREA 

i). IF. SPENCER, U.S. Dept of the Interior, Geological Survey, 
Rolhi, i Missouri 65401 

I'our major drainage basins in the metropolitan St. Louis urea 
arc now being used to drain uncontrolled storm water from 
many urbanized areas. Storm waters carried away by these 
streams arc increasing with increased urbanization, causing 
greater flooding and erosion. Little or no information on the 
hydrologic characteristics of these basins is available, nor is 
any available on the effects of urbanization on the basins ru¬ 
noff. Knowledge of the hydrologic characteristics and the ef¬ 
fects of urbanization will he a valuable tool in the economic 
and effective design of channel improvements now and in the 
future. 

Furnish designers and planners basic information on the 
hydrologic characteristics of the project basins. To analyze 
haste hydrologic data to determine frequency of flooding and 
effects of urbanization upon the rainfall-runoff relationship. 

Approximately 100 crest-stage gages will he constructed along 
each stream to record flood profiles. Through interview of 
local residents historic flood elevations wifi he used to 
develop flood-inundation maps. Continuous recorders placed 
near the mouth of each basin will provide stage-discharge 
relationships that will indicate basin discharge Flood-hydro- 
graph recorders with synchronous continuous rainfall recor¬ 
ders located near the centroid of each basin along the stream 
channel will he used as an aid to define urbanization effects. 
Urbanization effects will be shown by relating lag lime 
between mass of rainfall and mass of runoff to basin charac¬ 
teristics. 

Flood data on historical events outside the period of record has 
been collected in all basins and reports published. Stage- 
discharge relations have been established at about 75 percent 
of the gages. Rosin parameter determination is about 50 per¬ 
cent complete. 

Continue collection of rainfall, stage, and discharge data. Anal¬ 
ysis of data for a report on rainfall-runoff rchitionshtp. 
Reduce the number or recording gages to the ones that have 
ratings or the best chance of rating Enter all data gathered 
to data on disk storage and commence calibration runs and 


Construction of flood-control reservoirs and the allocation of 
capacity in multi-purpose reservoirs for flood control have in¬ 
creased in recent years. Or»:. h in numbers and capacity or 
flood-storage projects appears to he continuing. Additional 
data are needed for the planning, design, construction, and 
operation of projects that Include the storage of flood waters. 

The objectives of the study are to present {I) processed flood- 
volume- recurrence data for all long-time continuous-record 
stations and those short records that can be extended hy 
regression analysis; (2j Regional equations for the estimation 
of flood-volume-rccurrence data at ungaged sites. 

The analysis will be made by using methods outlined by G.A. 
Kirkpatrick and 11.C. Riggs in administrative reports 
prepared in the hydrologic studies section. The Log-Pearstm 
Type III distribution will be fitted by computer to the 
logarithms of the tabulated highest mean discharges for vari¬ 
ous durations to obtain ftood-volume-recurrence data for 
each station. Special emphasis will be placed on recently 
available data from drainage areas of less than 50 square 
miles. When all station data have been analyzed, regional 
equations for plains and plateaus will be defined by utilizing 
STATPAC computer programs. 

During 197 3 fiscal year computer work was completed and re¬ 
gional flood-volume equations for the plains and plateaus 
were finalized. Work was completed oji the report manus¬ 
cript. colleague reviews were obtained, and the manuscript 
received upproval by regional staff and Director's Office. 
Publication as a report in the Water Resources Report Series 
of the Missouri Geological Survey occurred near the end of 
the fiscal year. 

SUPPORTED BY U.S. Dept, of Interior • Geological Survey 

6,0319, HYDROLOGY OF STREAMS IN ST. LOUIS 
COUNTY - MISSOURI 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey, 
Kollo. Missouri 65401 

As the population of St. Louis City declines the population of 
St. Louis County increases. Substantial changes ate being 
made in the use of land in the rural areas. Storm-water 
drainage is one of the principal problems. Inadequate data 
for planning of roads, use of flood-plain areas, zoning or¬ 
dinance on land use and channel improvements necessitate 
collection of data suitable for flood-inundation mups and 
other analyses. 

To determine the effects of urbanization on runoff from small 
slreams in St. Louis County, Mo. 

Reconnaissance or streams which drain the areas that will be 
affected by urbanization will be made to determine the 
number of dnta collecting sites needed for definition of (he 
hydrologic characteristics of the nreo. Flood data will be col¬ 
lected at many sites on a continuing basis to define flood 
frequencies, flood profiles, channel shapes and capacities, 
flow characteristics and other factors needed to study the 
suburban-rural hydrology. Gaging stations, crest-stage gages 
and precipitation stations will be installed at a sufficient 
number of sites to furnish the data needed for the analysis 
outlined uhove. 

Data collection sites and basin parameter calculations have 
been completed. Stage-discharge relationships are being 



HIVI1K UAalN. MtKni'iix .— - 

{•.VA'.VDIf.V. US. Army. Engineer District. S»- Lmm. M«w«« 
6)120 

AhsirdCi An appendix .o the cmirimmemal •mpaa s^mcn 
draft for Meramec Park Lake on the Meramec. River. Mis 
ioun contains information on area flooding. earthqiiakes. 
* a ,er *clls, sorls. flora and fauna taxonomy, aquatic biota, 
uitdlife. and aquaculture. 

Pub Apr 7J 144p., NTIS No EIS-MO-73-0996-D-2: PC 
$9.25. 

SUPPORTED BY US Dept of Defense • Army 


ft.0321. FLOODPLAIN MAPPING AND PLANNING FOR 
•fHR 50 AND 100 YEAR INTERVAL FLOOD ZONES OF 

thf: ritterroot valley, Montana 


K M NOLAN, Montana Stale University. Water Resources 
Research Ctr. Hoiemun, Montono 59715 


Abstract. Flood hazard maps, delineating 50-year and 100-year 
flood plain areas. were prepared for an 80-mile reach of the 
Ritterroot River in Western Montana Discharge rates cor¬ 
responding to 50-year and 100-year recurrence frequency 
were obtained for six stations on the river using graphical 
methods suggested by the US Geological Survey River 
stage was monitored at 15 locations in the reach for a 14-day 
period during the June 1972 snowmelt runoff season to 
develop simulated rating curves. Aerial photographs of the 
rejeh were taken on June L 1972 when the river was in 
flood stage hut before the snowmelt peak had occurred The 
photographs were used in conjunction w-jih the ground con¬ 
trol sites to establish flood boundaries corresponding to 50 
and 100- year floods. 

Pub Oct 73 I03p . NTIS No PB-226 082/6: PC $4.25 MF 


$1.45. 

SUPPORTED BY U S Dept of Interior - O W.R.T. 


6.0322, EVALUATION OF FLOOD PEAK PREDICTION 
METHODS IN SEMI-ARID REGIONS IN RELATION TO 
DAM SAFETY 

A.B CUNNINGHAM, Umv. of Nevada. Desert Research In¬ 
stitute, Reno, Ne\adn 89507 

Various commonly used methods of flood peak prediction for 
ungaged basins will be applied in two hydrologically dis¬ 
similar regions of Nevada. Results will be analyzed with re¬ 
gard to making the following eomparisions First, the relative 
deferences resulting from the application of the various pre¬ 
diction procedures to individual study area watersheds will be 
determined. From this information generalizations will be 
made as to the magnitude of variation which can be expected 
in the use of particular prediction methods in semi-arid areas 
In addition, comparisons of the flood peak recurrence inter¬ 
val values produced by each method for nil study watersheds 
will be used to determine the degree oT variation to be ex¬ 
pected for each particular prediction method Final results 
and comparisons will be evaluated with regard to current 
dam and spillway safety criteria. 

SUPPORTED BY U.S. Dept of Interior • O. Wtr. Res Rch. 

6.0323, HYDROLOGY OF SUBURBAN AREAS • NEW 
JERSEY 

K. NATHAN. Rutgers the Stale University, Agricultural Experi¬ 
ment Sta.. New DninswicA, New Jersey 08903 

The effect on the rainfall-runoff relationship on small 
watersheds in central New Jersey as the land use changes 

rom ae icul U C a d O e«lr n •; ih irlnn e-i-e mun^m 'c 


water and soil resources in ugneuiim.u .nc<is 1 . 11 ^ 1^1 
urban development will be determined. Rainfall will 
sureil by recording rain gages with punched pnper t. 
pm. Runoff will be obtained by means of stage r- 
with punched paper output. Pertinent parameters 
watershed will be determined from available aerlil 
graphs ami contour maps. Surveillance on land use 
kept by inspection 

Document provided to S S-l F.. by the 1ER.1.S. 
SUPPORTED BY New Jersey Slate Government • T'r< 

6.0324, ECONOMIC BASIS FOR WATER KUS< 
ANALYSIS 

IK WlllPPl.L. Rutgers the Stale University. Writer R 
Research Inst., New Hnuiswuk. New Jersey 08903 
Abstract: The work provides improved economic printi 
methodology for water resources planning. A basic 11 
jective function is proposed, which can be qimntifici 
for special cases where income redistribution is relt 
stochastic approach is developed 10 provide a (pm 
utility function of uncertainty, based upon social vnli 
risk inferred from insurance and other fields 'Hie tin 
risk mid theory of opportunity costs is used to deiiv 
proaeh to government discount rate, and to the consi 
or taxation in comparisons of projects with altemii 
the field of hydroelectric power, it is shown that thus 
pies will approximately halve traditional heiicTit-cost 
special study of flood control piovidcx a new upproat 
optimal degree of protection, and to flood plain man. 
through consideration of project-induced investment 
hazard areas- Essential principles are given for mi c 
evaluation of the benefits of pollution eonttol mid n 
for optimizing planning including water quality ohjoei 
Pub. Jim. {>8: 128p., NTIS No. l'B-203 346: PC $: 
$0.95. 

SUPPORTED BY U S Dept, or Interior • O.W.R T. 

6.0325, FLOOD PLAIN AND FLAK FLOW S 
NEW JERSEY 

T.C> ROSS, U.S. Dept, of the Interior, Geological 
Trenton, New Jersey 08607 

This tesettroh is part of the program of water rcsoi 
vestigattons conducted by the U. S. Geological S 
cooperation with the State of New Jersey. 

Purpose: To provide information on the extent and fi 
of floods. 

Methods: Crest-stage gages tire installed at key sites 01 
to collect flood peak data. A rating curve for cue 
defined by discharge measurements. Historical floni 
obtained by interviews with local residents, state ;■ 
agencies. Field surveys are made to obtain cross-' 
flood profile, thalweg, mul bridge data. Hood T 
analyses are made and maps prepared- 
SUPPORTED flY U.S. Dept, of Interior • Geological 

6.0326. DETERMINATION OE FLOOD PEAKS. 
PROFILES. & FLOOD INUNDATION - NEW JI-HS 
UNKNOWN, U.S. Dept, of the Interior, Cicologica 1 
Trenton, New Jersey 08607 

The N.J. Department of Environmental Protection, D 
Water Resources, has requested an updated study in 
on magnitude uud frequency of floods U\ N.J., Inch 

(fan, yvf .,U, • _ • • , r*:. _ t \t» ... - 3 
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the county of Bergen need flood information on small 
watersheds for investigative and planning purposes The 
statewide program for flood-plain regulation and flood in¬ 
surance and the need to resolve past conflicts between the 
Bureau of Public Roads, N.J. Dept, of Transportation, and 
the Division of Water Resources as to design criteria for 
bridge waterway openings require this comprehensive re¬ 
gional study 

Update and refine previous study of the magnitude and 
frequency of floods in N.J. (Water Resources Circular 1.1, 
published by N.J. Division of Water Policy and Supply in 
1964) to include subsequent years of flood data and to ex¬ 
tend coverage to watersheds as small as one square mile anti 
to quantify the effects of urbanization on flood magnitude 
and frequency in the past, at present and in the future. Col¬ 
lect high water data and flood marks for significant storm 
events and publish peak discharge at 5 1 sites in annual re¬ 
ports of USGS 

Annual peaks for entire period of record and selected time in¬ 
crements will lie analyzed in terms of Log Pearson Type III 
and studied in relation to quantitative indices of urbanization 
estimated for corresponding time periods for gaging stations 
in N.J. Coefficients for increase in size of floods for varying 
degrees of urbanization will be developed. Regionalization of 
station flood-frequency by multiple regression will he at¬ 
tempted using both natural and nrhan-rcluted basin charac¬ 
teristics so as to provide for usable estimates of spatial as 
well as future flood magnitude and frequency based on popu¬ 
lation projections. 

Seven new crest-Muge pailial-recnrd stations were established. 
Rating curves were developed for these stations ami updated 
for 54 other crest-stage stations. Discharges were published 
in annual report of USGS. flood-frequency curves were up¬ 
dated and defined for 1 14 gaging stations based on the most 
recent annual peak data and improved analytical techniques. 
A preliminary method was developed, estimating flood-peak 
magnitudes having recurrence intervals innging tip to 100 
years for unpaged basins greater titan 1 sq. mi. with various 
degrees of urban and suburban development. (Text 
Abridged) 

SUPPORTED HY U S. Dept, of Interior • Geological Survey 

6.0327, FLOOD FREQUENCY STUDY IN NEW MEXICO 
UNKNOWN, U S. Dept, of the Interior, Geological Survey. Al¬ 
buquerque, New Mexico H7I06 (2R2300161(>) 

Hydrologic data arc being obtained and analyzed to relate the 
magnitude, volume and fiequeney of floods for drainage 
areas of less than fifteen square miles to basin parameters. 
Representative basins to include ranges of topographic, 
geologic ami climatic characteristics will he measured in 
detail and methods devised for transferring information to 
other basins. 

Document provided to S.S.IH. by the il R.I.S 

SUPPORTED HY U.S. Dept- of Tianspoitation • F.ll.A. 

6.0328, THE USE Of SYSTEMS ANALYSIS IN THE 
DEVELOPMENT OE WATER RESOURCES MANAGE¬ 
MENT PLANS FOR NEW YORK STATE - VOLUME 1 

A.C. TEPHOW, Stale Div. of Water Resources, Albany, New 
York 12226 


New York, was used as the vehicle for carrying out the pro¬ 
ject. In applying systems analysis techniques to the river 
basin, a number of models were constructed. Management 
programs were analyzed on two different time bases; one, an 
overall budgeting or allocating of waters to various purposes 
on a long lime interval and the other, the operation of the 
physical .system on a transient basis during flood periods As 
a result, a monthly or ’conservation’ simulation model, a 
monthly optimization model, and a flood simulation model 
were developed. The flood routing model was a mathematical 
representation of a hydraulic system and consisted of the 
lakes and reservoirs in the Oswego River flasin and their con¬ 
necting waterways. 

Pub Jun. 70: 145p.. NTIS No PU-199 539: PC $3.00 MF 
$0.95. 

SUPPORTED 13Y U.S. Dept, of Interior • O.W.R T. 

6.0329, STREAMS AND DRAINAGE BASINS • EDI.TON 
COUNT Y. NEW YORK 

fWKNOH'N, State Off. of PLiu. Services. Albany, New Tori: 
12207 

Abstract: The report indicates the niethodology used in measur¬ 
ing and delineating the drainage basins of all streams in Ful¬ 
ton County The report contains a sample for one basin with 
map and figures In addition, the report includes potential 
impoundment areas and existing flood prone areas in Fulton 
County. 

Pub Dec. 70 45p., NTIS No PR-201 8H4; PC $3.00 MF 
$0.95. 

SUPPORTED BY U.S. Dept of Housing & Urban Develop¬ 
ment 

6.0330. PUTNAM COUNTY OFFICIAL MAP 
PROPOSALS FOR REVISION AND EXPANSION 
l/NKNOH’N, State Off. of Plan. Services, Alhtinv, New York 
12207 

Abstract - . 'Fite Official Map for the County of Putnam was 
established to enable the County to utilize certain regulatory 
jwnvcrs which arc essential if orderly growth ami develop¬ 
ment arc to be ensured throughout the County. This map 
also provides the means by which adequate facilities for the 
safe, convenient and efficient vehicular movement of people 
and goods can lie achieved and for the protection of the 
public front flood damage. T hese mailers are considered to 
he in the interest of the public, for flic promotion of the 
safety, convenience and general welfare of the County. The 
Putnam County Official Map facilitates the planning and 
development of County roads, public sites and drainage 
systems by the protection of rights-of-way that will be needed 
for the widening, realignment or construction of new or exist¬ 
ing County roads, public sites and Hie protection of drainage 
systems front encroachment or excessive runoff. 

Pub. Jan 71: 52p., NTIS No. PR.>97 771: PC $3.00 MF $0 95 

SUPPORTED HY U.S Dept of Housing & Urban Develop¬ 
ment 

6.0331, FLOOD INVEST IGATIONS - NEW YORK 

H. DUNN, U.S. Dept, of the Interior, Geological Survey. Al¬ 
bany, New York 12201 


6 . 0332 , 
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Provide information on magnitude and frequency of flood 
events to agencies and individuals involved in various phases 
of flood planning and design Develop regional flood frequen¬ 
cy relationships for the entire State of New York. 

Flood data will be collected at crest-stage stations, and annual 
peak discharges will be published. Discharge will he deter¬ 
mined for flood events, flood profiles will be defined, and in¬ 
form alio n on flood plain mapping will be collected. Reports 
will be prepared covering individual events as well as an an¬ 
nual summary of floods As data becomes available, tin analy¬ 
sis will be made to improve flood frequency relationships for 
the state. 

Annual flood summary work continued. Several bridge site and 
highway alignment studies were made. Major effort was 
devoted to collecting and compiling data for areas affected 
by June 1972 floods. Indirect measurements of discharge 
were made, flood profiles determined. 39 flood maps were 
prepared and 2 hydrologic atlases were prepared. 

Annual flood summary report for 1972 will he completed and 
that for 1973 prepared. Several bridge site and highway 
alignment reports will he prepared. Hood frequency analyses 
will be made and list of maximum stage and discharges will 
be updated. 

SUPPORTED I3Y U.S Dept of Interior • Geological Survey 

6.0332, COMPREHENSIVE I’l-AN - REPORT C, IMPLE¬ 
MENTATION • VILLAGE OF FAST AURORA, N Y., 
TOWN OF AURORA. N Y 

UNKNOWN, Aurora Planning Board, Amaru, New York 13026 

Abstract: The resultant Comprehensive Flan for Hast Aurora, 
and Aurora, New York, includes proposed Land Use Plans 
for the Village and Town, Street and Highway proposals, 
with emphasis on the reduction of through-traffic in re¬ 
sidential neighborhoods in the village; a special study on the 
relation of surface water drainage, public sever and water to 
land forms and soil types, with n timetable for development; 
alternative plans for residential subdivision; and a Communi¬ 
ty Facilities Plan with suggested park designs. The Implemen¬ 
tation section, in addition to its discussion and recommenda¬ 
tions concerned with regulatory measures anil finances, 
proposed amendments to the local zoning ordinances and of¬ 
ficial map which include a 'flood plain sector’ in the village 
and a 'conservation sector* in the town. 

Pub. Jun. 70: 123p., NTIS No. PIi-192 382: 1IC $3.00 Ml* 
$0.65. 

SUPPORTED 11Y U.S Dept, of Housing & Urban Develop¬ 
ment 

6.0333, NATURAL CHARACTERISTICS OF COLUMBIA 
COUNTY. NFW YORK STATE 

//.//. LADAGE, Columbia Co Planning Dept . Iltuhon, New 
York 12534 

Abstract: Topography, slope, flooded areas, swamps, wooded 
areas, drainage and areas of distinctive vistas were examined. 
The material obtained in the study will be used to guide 
development, aid in developing a County Comprehensive 
Plan and also to form the basis for an environmental study. 

Pub. May 72: 49., NTIS No PI3-2I3 708/4; PC $4.50 MF 
$0.95. 

SUPPORTED RY U.S De l. of Housing & Urban Develop- 


A three phase research program over a too year period is envi¬ 
sioned The first phase should produce two results: (I) an 
evaluation of recent performance of institutional arrange¬ 
ments for flood risk management from several points of vie*; 
and (2) a specification of the flood management strategy that 
is currently seen as ideal in our conventional wisdom. The 
second phase should produce a critique of the ‘conventional 
ideal strategy* based upon an improved understanding of in¬ 
stitutional behavior. Inter-organizational relationships, politi¬ 
cal and administrative processes will be studied to identify 
why this strategy is not applied and what institutional 
changes would be necessary to actually achieve it. The third 
phase should produce an improved ideal strategy and the 
specifications for institutional redesign needed to attain it. 
This improved ideal strategy will hopefully provide a better 
Mend between technical efficiency and political reality. 

SUPPORTED BY U.S. Dept of Interior • O. Wtr Res Rch. 

6.0335, STUDIES IN HIE ANALYSIS OF 
metropolitan WATER RESOURCE SYSTEMS • 
VOLUME IV • MODELS FOR MANAGING 
METROPOLITAN SURFACE. WATER SYSTEMS 

J.R FERGUSSON, Cornell University. Water Resuu k Matins 
Sc. Ctr , Ithaca, New York 14853 

Abstract: The report is the fourth of a sequence of studies 
using optimization and simulation techniques to analyze a 
variety of metropolitan water resource problems Hie first 
chapter discusses sonic linear or separable programming 
models for defining and analyzing alternative investment and 
operating policies for regulating and allocating metropolitan 
surface water supplies and for the reduction of flood 
damages. The second chapter reviews a variety of surface 
water quality management models for rivers, lakes and estua¬ 
ries The third and final chapter is a state-of-the-art paper t n 
models for the control of flood flows and reduction of flood 
damages. 

Pub. Feh. 72: 240p.. NTIS No. PI3-209 209: PC $3 00 Ml* 
$095. 

SUPPORTED I3Y 1J S. Dept, of Interior • O.W.R.T. 

6.0336, THE POLITICAL ECONOMY OF WATER 
RESOURCES 

D J ALUiE . Stale University of New York. Agricultural Ex¬ 
periment Stn., Ithaca, New York 14850 (NYC-121432) 

Objective: Develop and apply principles for water resources 
management that relate the concepts of economics, poJilicd 
science, public administration, and other disciplines. Identity 
alternative strategies of public water resources management 
and their likely effects Identify and evaluate changes in in¬ 
stitutional arrangements for water and related land resources, 
including policy and budget-making processes, interest group 
accommodation and conflict processes and the law of proper¬ 
ty and public regulation. 

Approach: Individual problem areas will he isolated and ex¬ 
plored in reaction to the internal logic of each problem area. 
Initial emphasis will be on: coordination of Federal and Slate 
policy milking, public participation in planning, environmen¬ 
tal problems in basin management with emphasis on lake? 
and planning methodology with special emphasis on supply 
and demand factors, and reluting planning to program 
budgeting. 
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vironmentalists The result would be a stronger role for the 
slates tmd particularly the governors, through basin commis¬ 
sions. Also, progress on a review of cost-sharing for waste 
treatment and flood control, produced sotnc recommenda¬ 
tions for federal and state programs, including flood in¬ 
surance. Basin planning and management arrangements need 
citizen support and alternative approaches for achieving this 
have been developed based upon case studies of New En¬ 
gland and Delaware. Also, the strategics open to Busin Com¬ 
missions to become politically viable were identified. A 
review of population policy issues and bow they might affect 
federal water programs was completed. 

SUPPORTED BY U S. Dept of Agriculture • C.S.R.S. 


6.0338, HYDROLOGIC EFFECTS OF URBANIZATION IN 
THE UNITED STATUS 

MR. MCPHERSON, Amur. Sou. of Civil F.ngrs ., New York , 
New York 10017 

Abstract: The contents include the following topics on ur¬ 
banization's effects upon hydrology: Urbanization indicators; 
Character of precipitation; Micro-scale climatic effects; 
Major effects resulting from urban water resources facilities; 
Projected impact of community-scale urban water conserva¬ 
tion measures; Water supply impact; Flooding effects; Pollu¬ 
tion effects; Effects of mining activities; Effects of other 
water-body uses, Water balance inventories; Outline for 
selected case studies 

Pub. Jun. 72. 54p.. NTIS No. PU-212 579 PC $3 00 MF $0.95. 

SUPPORTED BY U S. Dept, of Interior • O.W R.T. 

6.0339, URBAN RUNOFF 

M.R MCPHERSON, Amer. Sue. of Civil I'ngr.s , New York, 
New York 10017 

Abstract: The report is a review of the effects of urbanization 
on hydrology. Topics discussed include the following: Urban 
stormwater disposal: Land-use changes; Morphological 
changes in drainage; Chsmgcs in flood characteristics; Flood 
mitigation versus the amenities of drainage; Some manage¬ 
ment possibilities; Research status and needs. 

Pub. Aug. 72: 53p„ NTIS No. PH-212 580: PC $3.00 MF 


Abstract: The report presents an analysis of the ft 
basins within the Gcnesec/Finger Lakes Region 
vidcs basic information that will be utilized in 
and recommendations for the Region. A brief d< 
(lie area, topography, climate, population and c 
troduces the inventory of the Lake Ontarit 
Oswego and Erie-Ningara Drainage Basins. The I 
drainage study is devoted to a detailed deserif 
major lakes, rivers and streams In the four drains) 
Pub. Oct 69 |44p., NTIS No. PB-194 682: HC 

$0.65. 

SUPPORTED UY U S Dept, of Housing &. Urb; 
ment 

6.0341, EROSION AND DEPOSITION IN THI 
AND ESTUARIES OF THE NORTH CAROLINA 
R.L. INGRAM, Univ of North Carolina, School of 
Hill, North Carolina 27514 
The objectives of ibis project arc: ( I) to determine 
that arc taking place In the bottom topoj 
shorelines of selected study ureas typical of the 
estuary environment of the North Carolina coas 
ciallv Pamlico Sound, (2) to study the erosional 
lionnl processes responsible for these changes; 
predict future changes. 

How information will he applied: Information gai 
program will be used by State and Federal agen 
diet the effects on erosion and deposition of (|) 
changes in river regime front floods, droughts, tla 
conservation practices, (4) opening and closing o 
dredging activities; (6) construction of shorelir 
(7) shoreline and boilom mining 
Accomplishments during the past twelve months: r 
aerial photographs of the study areas have been o 
are being studied. Detailed Fathometer tracing: 
made. Hie heavy mineral content of 173 satnph 
used to estimate the source of the sands being ( 
the sounds ami estuaries The clay mineral coi 
samples has been used to estimate the source < 
being deposited in the sounds and estuaries. Bo 
being taken in the study areas. 

SUPPORT ED BY U S. Dept, of Commerce • N.O 

6.0342, EFFECTS OF URBANIZATION ON F 
CHARLOTTE, NORTH CAROLINA 
IP.//. EODINS, U.S. Dept of the Interior, Geolog 
Raleigh, North Carolina 27607 
The City of Charlotte is faced with the problems 
and damage resulting from flooding of small stre; 
as the need for flood-profile elevation so that n< 
meats will not be .subjected to flood damagi 
problems include design of small hridges, cult 
sewers, ami stream-channel improvements under 
ing conditions of (he higher-peak flows associated 
development. In the extended project beyond Juv 
problem of flood-pluin use and the alternates of 
defining floodwuys are paramount. 

Hydrologic data before and after urban develc 
usually unavailable. Therefore, rainfall and runol 
watersheds that are in the same region but in diff 
of urbanization will be used for analysis ant) cor 


6.0337, APPLICATION OF UJNR SYSTEM TO FLOOD 
PLAIN ANALYSIS AND MANAGEMENT IN HIE 
SUSQUEHANNA RIVER BASIN 

J.W. KELLEY, State University of New York, Agricultural Ex¬ 
periment Sui.. hhaat, New York 14850 ( NYC-14731 3) 

Objective: Develop a procedure for utilizing technical aspects 
of New York State Land Use and Natural Resources 
(LUNR) system more effectively in water resources planning 
and more specifically in terms of flood plain management in 
the Susquehanna River Basin 

Approach. The Elmira-Horscheads New York region will be the 
study area The research will include manipulation of actual 
l.UNR inventory data, identification of decisions and display 
procedures. Emphasis will he placed on flood plain identifica¬ 
tion and characterization via remote sensing, data use for 
waicr phinning needs ami an evaluation of feasibility of 
developing an improved LUNR system for the Susquehanna 
River Basin. 

SUPPORTED BY New York Slate Government • Albany 
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Continuous umfall and runoff da... will be recorded concur- 
Tends .u selected sites I he recorded data will he used m 
conjunction with long-term rainfall data to generate expected 
long term runoff data The generated data and oksemd 
vhnrt-term data along with observed long- term data in the 
legion will he used in several linear regression models for 
determination of relat.onsh.p to bas.n characteristics for 
which physical factors and changes can he evaluated. Signifi¬ 
cant factors will he combined m formulas for peak runoll 
having selected recurrence intervals. After June 1972. the 
peak runoffs will he used in step- backwater and other stu- 
aa-.. tn H,.Ime flood Drofiles and fkwdw.tys. 


A report. BIH2. defining the effect of urbanization on flooding, 
was published during the fiscal year A study was completed 
showing the percent of impervious cover found in typical 
urban and exurban environments- Work has progressed in 
delineating flood houndaries along many streams in the area 
The first set of flood maps, those for McMullen creek, were 


released to the cooperators 

It is planned to complete and release 100 maps defining flood 
profile and floodways along all stream with a drainage area 
of one square mile, or more (Text Abridged) 

SUPPORTED BY US Dept, oflmetioi - Geological Survey 


6.0.143, Hl f HClS 01 URBANIZATION ON (•’LOOPS AT 
MORGANTON. NORTH CAROLINA 

A l. PUTNAM, U S Dept of the Interior. Geological Survey. 
Raleigh, North Carolina 27607 

The City of Morganion (as most cities) is faced with problems 
of drainage and damage resulting from flooding of small 
streams Drainage prohlems include design of small bridges, 
culverts, storm sewers, and stream-channel treatment. 
Because of urban developments in the basin and flood-plain 
encroachment, many areas which were formerly rarely inun¬ 
dated are now flooded with increasing frequency. 

Hydrologic data hefore and after urban development are 
usually unavailable Therefore, rainfall-runoff data from 
watersheds that arc in (he same region but in different stages 
of urbanisation will be used for analysis and comparison to: 
(I) Evaluate quantitatively the flood potential of urhan 
watersheds smaller than 5 square miles. (2) Derive usable 
relationships for determining peak discharge from small 
urban watersheds by evaluating the effect and relation of 
various natural arid urban characteristics. 

Continuous rainfall and runoff data will be recorded concur¬ 
rently at selected sites. The recorded data will be used in 
conjunction with long-term rainfall data to generate expected 
long-term runoff data. The generated data and observed 
short term data along with observed long- term runoff data in 
the region will be used in several linear regression models for 
determination of relationships to basin characteristics for 
which physical factors and changes can he evaluated Signifi¬ 
cant factors will be combined in formulas for peak discharges 
having selected recurrence intervals. 

Analysts of the data for this project has been completed, and 
preparation of the final report has been started. Previously 
investigators have used a family of curves, each depicting a 
different degree of urban development, to relate basin lag 
time to the stream length divided by the square root of the 
stream slope. For this project the ratio of the area of imper¬ 
vious cover to the total drainage area was included in the 
analysis to define the basin lag time equation. As a result, 
only one curve is required to depict any degree of urban 


<) A CROStlY. U S. Dept, of the Interior. Gcolng 
Bismarck, North Dakota 

There was no information on frequency arid m 
small-stream floods in the state at the time of tl 
The methods being used to obtain hydrologic iti|»t 
and culvert design were unsatisfactory Design pri 
especially critical on flood runoff from small wale 

To provide guidelines for culvert and budge design 
of hydrologic data currently available, to o 
hydrologic data on small watersheds lo MtppJemc 
really available, to obtain a general history of 
events for a period of lime, and to provide a cot 
and usable report for future culvert and bridge dc 

A report on magnitude and frequency of Hoc 
prepared front existing data. .Seventy-nine small 
are instrumented for the collection of peak flow 
parameters that may have an effect on Hood vni 
measured All major flood events will be doci 
comprehensive analytical report utilizing all d 
prepared 

Peak stage and flow' data xvere collected nt all sites 
completed on determination of drainage areas 
basin parameters. Peak How data were publlshc 
port 'Water Resources Data for North Dakota, lh 
has commenced on analysis of die data 

A frequency report will lie completed based ml e: 
Program objectives w-il| lie reevaluated. Peak stu 
data will be collected during the year. 

SUPPORTED HY U S Dept of Interior - Geologi 

6.0345, COST-KITT.t’TTVF.NHSS ANALYSTS 
GIONAL FLOOD PLAIN MANAGEMENT AC 1 

Ci.M. CLARK, Ohio Stale University, School of I 
Columbus, Ohio 43212 (C-4 IK4) 

The key element in the proposed rcsentcli is the « 
of a dynamic feedback model which describes toy 
economic development, recreational facility id til/ 
damage phenomena, and hydiunlie and hydroh 
teristics of the region. Thu model will be cotv>Ut 
plicilly evaluate the following aspects of a rej 
plain management program: 1 ) land use controls; 
of defining the flood plain and floodwuy; 3) 
utilization of (he flood plain; -I) level of mlinim 
technical assistance provided local communities; 
flood insurance and flood proofing; and f>) poton 
of Hood control projects. 

The model will accept input data which deseiibe: I 
methods of flood plain management available in 
the nature and extent of flood prone ureas in a re 
the attitudes of flood plain occupants mul other i 
garding key aspects of flood plain mmmgcincnt. 

A lime history of the dollar and nondollar costs « 
arising from alternative programs of regional 
management will be predicted. The levels of imju 
economic indicators will also he predicted to gl 
sion maker a clearer insight into the overall el 
flood plain management program. As the final | 
proposed research, die model will be applied to a 
live region in Ohio. 

SUPPORTED DY U S. Dept, of Interior • O. Wtr. 


MAJOR DISASTERTYPES 


6 . 0352 , 


In designing a flood plain management program, the program 
alternatives that must be considered consist of various 
procedures for delineating the flood plain, methods of data 
processing, and techniques for data collection. Cost and ef¬ 
fectiveness criteria are needed to evaluate these alternative 
flood plain management programs. The cost to implement a 
particular program can be predicted using objective informa¬ 
tion. Conversely, subjective opinions must he used to esti¬ 
mate relevant effectiveness measures. Research is being con¬ 
ducted to explore various methods of measuring program ef¬ 
fectiveness, and the effect of these measures on ultimate pro¬ 
gram design. 

SUPPORTED 13Y Ohio State University 

6.0347, DETERMINATION OF COST-EFFECTIVE 
TECHNICAL PROCEDURES FOR USE IN THE OHIO 
FLOOD PLAIN MANAGEMENT PROGRAM 

C.M. CLARK, Ohio State University, School of Engineering. 
Columbus, Ohio 4321 2 

The objective of this research has been the determination of 
cost- effective technical procedures which can he efficiently 
used in the proposed Ohio Flood Plain Management Pro¬ 
gram. The recommendations in the Final report represent a 
ten-year technical plan for use by the Ohio Flood Plain 
Management Program. These recommendations arc derived 
from an analysis of program requirements and a program ef¬ 
fectiveness model developed for this research. The first phase 
of the program can be immediately implemented to conduct 
engineering analyses of flood prone areas, through delinea¬ 
tion of arcus subject to periodic Hooding and evaluation of 
flood-plain encroachments on flood elevations. 

SUPPORTED BY Ohio Slate Government • Columbus 

6.0348, ST REAMFl.OW SIMULATION AND FLOOD 
PROFILE DETERMINATION IN OHIO • A PILOT STUDY 

V.T. RICCA, Ohio State University, School oF Engineering, 
Columbus, Ohio 43212 

A pilot study on the practical application approach of: Utilizing 
digital computer models for: (I) Strcainflow simulation 
(small urbanizing watersheds with refined data ami large 
watersheds with coarse or limited data) and 12> Stream 
hydraulics analysis including normal depth, backwater curves 
for water surface elevations, ami localized channel restric¬ 
tions (bridge abutments, landfills, etc.). Also studied: Em¬ 
ploying conventional methods (computer assisted where 
practical) for ascertaining required data for models: 
hydrologic, climatic, and geomorphologie for strcnmflow 
simulation, channel cross-sections, roughness coefficients, 
and bed slope for lire stream profile determinations; and 
flood flow frequency analysis. The aim is to delineate zones 
of probable inundation. 

SUPPORTED IIY Ohio State Government • Columbus 

6.Q349, FLOOD HYDROLOGY OF SMALL DRAINAGE 
AREAS 

E.E. WEBBER, U S Dept, of the Interior, Geological Survey, 
Columbus, Ohio 43212 

Knowledge of the frequency and magnitude of floods is a 
prerequisite to the economic design of highway drainage 


The purpose of this project is to supplement the existing pro¬ 
ject of flood studies and analyses to obtain an adequate mea¬ 
sure of flood characteristics lor drainage areas of less than 
one square mile. When sufficient length of record is availa¬ 
ble, data will be analyzed to establish Hood-frequency rela¬ 
tionships for small drainage areas, as a busts for improving 
currently available methodology. 

Crest-stage gages will lie established at 20 culvert sites. 
Theoretical stage-discharge relations will he defined by com¬ 
puter analysis. Annual maximum stages and discharges will 
be documented until sufficient data are obtained for reliable 
definition of flood frequency relations (about ten years). 
High-flow current-meter measurements and indirect peak 
discharge measurements will be obtained to check the 
theoretical Mage-discharge relations. Combined stage and 
precipitation recorders will lie installed at about 5 of the 2l> 
sites Final report will be a regionalized flood-frequency re¬ 
port for small drainage areas 

Annual peak stages and discharges were obluined, summarized, 
arid published in the annual basic- data release. Records of 
combined stage and precipitation continued to be obtained at 
five sites on drainage areas ranging from 0.3 to 1 1.0 square 
miles. An administrative report based on the five years of 
record available at the 20 sinnJI-arcn crest stage stations was 
prepared, ami copies distributed to interested parties. 

Operation and maintenance of the network of small-stream 
crest- stage gages and combined stage and precipitation 
recorders will be continued. 

SUPPORTED HY U S Dept, of Interior • Geological Survey 

6.0350, APPRAISAL OF THE WATER AND RELATED 
LAND RESOURCES OF OKLAHOMA • REGION EIGHT • 
1971 

UNKNOWN, Slate Water Resour board, Oklahoma City, 
Oklahoma 73112 

Abstract The u-iut-r and Until resources of Region Eight of 
Oklahoma tire described. Topics discussed include a com¬ 
prehensive development plan; history; geology, soils, hydrolo¬ 
gy anil climatology, National Severe Storms Laboratory; sur¬ 
face water; watershed and floods; and ground water. 

Pub. 1971: 143p., N ITS No. COM-71 -01)5 U: PC $3.1)0 MF 
00.95 

SUPPORTED HY U S. Water Resources Council • Wash., 
DC. 

6.0351, APPRAISAL OF l HE WATER AND RELATED 
LAND RESOURCES OF OKLAHOMA 
UNKNOWN, Slate Water Resour. Board, Oklahoma City, 
Oklahoma 731 12 

Abstract: This is the ninth in n scries of twelve reports which 
arc part of the first phase of gathering information basic to 
the eventual state-wide water plan. Various aspects of the 
needs and assets or the area in notch central Oklahoma are 
described and discussed Information is given on the geology, 
soils, hydrology, climatology, surface water, watershed pro¬ 
tection and flood prevention, ground water, water quality, 
agriculture, manufacturing and industry, oil and gas, power 
mid fuel, recreation and wildlife, etc. Maps, charts and tables 
provide data .summaries for the region. 


6 0153 . 
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/.YANOR-V. Clatsop fill.imi.ok Intergov , Cannon Beach, 
D.r.rt'nilll 

Ihc stud' dewnK-' flooding problems, both tidal and river, of 
rhe District jr.J provides considerations .md recommenda- 
rions to help m.n.m./c flooding damage. Sample flood plain 
ind ceok.pic hazard ordinance information, river cross-sec- 
non data, along wrth examples of hutkling permit waivers for 
geologic hazard, ortho-photo flood plain maps of a scale I 
•equals 400' of selected risers in the District, copies of which 
n ,aj be obtained at either the Clatsop or Tillamook County 
Courthouse An extensive bibliography is provided should ad¬ 
ditional information he required 

Abstract provided Ip KPAA. 

SUPPORTED BY US Dept of Mousing & Urban Develop- 


6.03S3, a COMPILATION OF FLOOD ABATEMENT 
pROJtClS IN' OREGON 

K f t.MMER. Oregon State University, Water Resources 
Research Inst . O'nalhs, Oregon l >73.11 

Abslraci 'I he report is designed to serve as a convenient inven¬ 
tory of and reference to flood abatement projects in Oregon. 
It presents an organized compilation of the location, capaci¬ 
ty. and type of flood abatement projects within the state. The 
report is in the following format. An introductory section 
outlines the major factors v-bich influence flooding in 
Oregon The hulk of the report treats flood characteristics 
and projects m Oregon on a watershed by watershed basis 
Path chapter concludes with a list of flood abatement pro¬ 
jects within the basin 

Puh Dee 7| 123. MIS No PB-206 307: PC $3 00 MF 

$0 95 

SUPPORTED BY U S Dept of Interior • O.W.R.T- 


6.0354, DEVELOPMENT IN FLOOD-PRONE AREAS Of' 
LINCOLN COUNTY, OREGON AUGUST. 1973 
US'KXOU'W Lincoln Co. Planning DepL, Newport, Oregon 
97365 

The icpoii discusses ihe dangers of flood plain development, 
reviews the local ordinances which intend to diminish flood 
hazards, and discusses the federal flood insurance program 
and the Lincoln County flood level management program. 

Abstract provided by I'DAA 

SUPPORTED BY US Dept of Housing & Urban Develop¬ 
ment 


6,0355, AN EVALUATION OF HURRICANE AGNES 
FLOODS IN COMPARISON TO BRIDGE DESIGN INFOR¬ 
MATION AVAILABLE FOR PENNSYLVANIA CONTEM¬ 
PORANEOUSLY 

f) M REICH, Unknown Inst or Indiv Grant, Pennsylvania 

Abstract: In the years 1970, 1971, design manuals had been is¬ 
sued for State of Pennsylvania on prediction of extreme rain¬ 
fall and anticipated floods. On June 22, 1972, Hurricane 
Agnes dumped 13 inches of rain in Five days, producing very 
severe floods The report presents (he results of comparison 
of extreme floods statistically predicted to actual floods 
caused by Hurricane Agnes. 

Pub May 73: 58o. NTI No. PB-220 KRKO- Pf «nn mu 


Abstract. The report gives a comparison of the P«-' 
two recently developed methods for predicting 
Pennsylvania: 11 ) PSU method - by l3r. Ueicl 
sociutcs ;i( Pennsylvania State University For rttr 
up to 200 square miles in size (2) PAGE mclh 
Geological Survey for rural watersheds up to 2 
miles in si/e flood flows estimated lor these 
for 42 selected watersheds in Pennsylvania, ranj: 
200 square miles in si/e and 28 to 6R yettis 
record, were compared with tile observed data 
2, 1(1. 25, and 50 years. 

Pub. Eeh. 72: 115 , NITS No 464: P< 

$0.95- 

SUPPORTED BY U.S. Dept ofTrttnspoi latum • 

6.0.357, THE. EFFECT OF GROUND-WAIT 
•[TONS ON LOCAL FLOODING IN TUI 
AREA, PENNSYLVANIA 

UNKNOWN, U.S Dept, of the Interior. Cieolo 
Harrisburg, Pennsylvania 17104 

Since all coal mining operations have ceased ill l 
Valley, the mines have filled with water eiwsiii 
normal ground water levels in the study men- M 
the area were built during the mining; era ami 
have basements that extend down into the i 
present water table fluctuation. Since I 967 peii 
normal rainfall have frequently caused many In 
flooded basements. 

To determine the source and movement's of grou 
die seasonal fluctuation of the watei table 
delineate ateas and degree of basement (Tootling 
the factors that control the surface and stthsurfa 
water through the above defined areas so thill n 
leviaic flooding can he proposed ami evaluated 

Continuously monitor the ground-water level in c 
basements, and wells to he installed. Prepare 
map of the /one of water-level fluctuation. D 
routing ol water in the study nroa by ntnmtori 
tion, gaging stream How and conducting seep 
feasible, prepare model of area to ovtdutite alti 
tions. 

SUPPORTED BY US. Dept, oflnterior - (Icoloj- 

6,0358, FLOOD-PROOFING REGULATIONS 
UNKNOWN. U.S. Army, Engineer District. 
Pennsylvania 

Existing building eodcs and icgulntions do not pm 
ciftl flood-proofing requirements and minimum 
design and construction that should he met for 
structures susceptible to flood damages. A nt 
standards has long been recognized tit nil levc 
ment and in the private sector. However, little, 
has been done to develop or assemble informal 
proofing into a workable set of standards tluit ft 
tional application. Under its Flood Plain Mnni 
vices Program, the Corps of Engineers hits tlu 
the first step towards meeting this need Iv 
minimum standards of design ami ecvnslnteUo 
proofing of buildings and structures. 


MAJOR DISASTER TYPES 


6.0365. 


building codes and regulations. If, on the other hand, a 
• separate 'fioodoproofing code* for direct adoption by Slates 
and local governments is desired, the flood-proofing informa¬ 
tion contained herein is also sufficient for that purpose 

Pub. 1972: 80p., VJ.S. Army, Corps of Engineers. 

Abstract provided by FDAA. 

SUPPORTED RY VJ.S. Dept, of Defense - Army 

6.0359, ALTERNATIVE ADJUSTMENTS TO NATURAl 
HAZARDS 

D.G ARHY, Univ. of Pittsburgh, Graduate School, Pittsburgh. 
Pennsylvania 15213 

Abstract: The authors review and suggest possible changes in 
Federal water resources policies and programs for reduction 
of losses from floods, drought, and hurricanes. Federal flood 
control policy is reviewed, lending up to the analysis of alter¬ 
natives contained in the I9(>6 report of a task force on 
Federal flood control policy which is leading to changes in 
Federal policy. Response to the drought of the ink|-l960’s in 
Massachusetts is analyzed. Arguments arc presented against 
single solutions, and emphasis is placed on the need for 
research on alternatives. 

Pub. Dec. 71: I27p., NTIS No. Pfi-211 922: PC $5.45 MF 
$0.95. 

SUPPORTED IVY U S Dept, of Commerce • N O A A. 

6.0360, SOCIOLOGICAL |ME»ACT OF A FLOODCON- 
TUOL RESERVOIR 

S.M, LC.APU.Y, Penn State University, Inst. Res Land & Wtr. 
Rcsour., University Park, Pennsylvania 16802 

The social organization of a community adjacent to a newly 
constructed flood-control reservoir and four rosurvoir-bnseit 
recreation areas is under pressure to change. This research 
has collected and analyzed data from 89 community leaders 
and their organizations, both public and private. This analysis 
attempts to relate ecological change to shifts in both in¬ 
dividual perceptions ami organizational structures and 
processes. 

The project's second phase will estimate the adjustment of 
households to changes in occupational and recreational op¬ 
portunities, identify the potential roles of community to its 
new environment and assess the feasibility of adaptive or¬ 
ganizational programs based on membership resources. 

Survey data from a 1970 household enumeration will be sup¬ 
plemented by data from studies completed in this community 
in 1937. 1949, and I960. Time-series analysis of modes of 
household and organizational adjustment to environmental 
change is planned. 

Recommendations will lie made regarding procedures for 
reducing social costs of ecological adjustment. Assistance will 
he given to community organizations ns they attempt to 
identify and perform roles in the community adjustment 
process. 

SUPPORTED UY U S. Dept, of Interior • O. Wtr. Res. Rch. 

6.0361, EFFECT OF AGNES FLOODS ON ANNUAL SE¬ 
RIES IN PENNSYLVANIA 

1LM. REICH , Pctm. Stale University. Inst. Res Land &. Wtr. 
Rcsour., University Park, Pennsylvania 16802 


of the 44 cases. The threshold was established in previous 
studies as the ratio between a 1,000-yeac flood and on 
average annual flood, equivalent to about a 5% chance of 
being exceeded by a worse flood once or more in the next 50 
years. Most locations have high probabilities of being struck 
by far worse floods than they experienced in 1972. 

Pub. Jul. 73: 80p., NTIS No PU-231 871/5: PC $7 00 MF 
$1.45. 

SUPPORTED BY U S. Dept, of Interior • O.W.R.T. 

6.0362, FLOOD CONTROL STUDY OF RIO GRANDE DF 
MANATI. MANATI AND QARCELONETA. PUERTO 
RICO 

UNKNOWN, Slate Planning Board, Santnrcc, Puerto Rico 

Abstract: The report presents the results of a study to provide 
flood protection to areas within the Rio Grande de Manati 
watershed, so as to permit hest reasonable use of lands sub¬ 
ject to periodic flooding. This study provides information 
needed for the production of land use recommendations for 
definite areas subject to floods, but otherwise suitable for 
urban expansion 

Pub Jan. 70: 262p., NTIS No. PIT-196 4g8: PC $3 00 MF 
$0.95. 

SUPPORT ED DY U S Dept of Housing & Urban Develop¬ 
ment 

6,0363, MYRTLE BEACH, S.C - COMPREHENSIVE 
DEVELOPMENT PLAN 

UNKNOWN, State Planning & Grants Div., Columbia. South 
Carolina 

Abstract: A comprehensive development plan containing data 
relative to the economy, population, goals, physical con- 
sraints, existing land use, future land use, and thoroughfares 
within the area defined as the Myrtle Beach Planning Area. 

Pub Apr. 70: I55p., NTIS No. PB I92 352: HC $3.00 MF 
$0.65. 

SUPPORTED BY U S. Dept of Housing &. Urban Develop¬ 
ment 

6.0364, FLOOD PLAIN INUNDATION 

UNKNOWN , U S. Dept of the Interior, Geological Survey, 
Columbia, Smith Carolina 29204 

Because of damage from major floods, there is a great need for 
flood-plain zoning. Despite ail precautionary measures availa¬ 
ble, damaging floods occur nearly every year in South 
Carolina. This project was initiated so as to show precisely 
the extent of area to be flooded during specific flood events 

The objective is to collect and analyze necessary data to deter¬ 
mine stream slope and water surface profiles in those areas 
where flood damage of greatest magnitude is likely to occur. 

The network includes a network of twenty-five crest-stage 
gages in major river basins. The network will be expanded 
each year by the addition of approximately twenty-five new 
stations until the network consists of about 100 stations. 
These stations, when operated until two or more floods of 
significant magnitude are experienced, would provide a relia¬ 
ble flood-water-surface slope in the basin reaches between 
the gages. 

Installation of I? crest-stage gages and collection of data from 
these stations. 
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UNKNOWN. \JS. Dept of the Interior. Geological Survey, 
Columbia. .S7mr/i Carolina 29204 

Prior to this project, there were no USGvS gaging stations on 
small streams in drainage areas 1-40 square miles in South 
Carolina This project was initiuted because of the need for 
knowledge relative to magnitude and frequency of floods on 
small streams for design of highway drainage structures. 

The objective is to collect and analyze necessary data and to 
develop relationships which can be used to determine the 
flood-frequency characteristics of any small stream in the 
state 

The project includes a network of 60 stations, each equipped 
with dual-digital recorders, located to give coverage of the 
state. The recorders measure stream stage and associated 
rainfall. The physical characteristics of each selected basin 
will be tabulated and the stage- discharge relation will be 
determined at each station. The data collection will involve 
about 30 flood events. These data will be used in conjunction 
with a digital computer model of the rainfall-runoff process 
to extend a record of flood peaks. 'Ihe observed and com¬ 
puted data will be user! to define the flood-frequency curve 
fur each station. 

Rainfall and stage data were collected during the year with 
most stations recording from one to six flood events. Most 
flood events of significant magnitude occurred during March, 
July and August. Twenty percent of the stations experienced 
an estimated 50-yeur flood. 

SUPPORTED BY U.S. Dept of Interior • Geological Survey 

6.0366, INVESTIGATION AND ANALYSIS OF FLOOD 
HYDROGR API IS FROM SMALL DRAINAGE BASINS IN 
SOUTH DAKOT A 

UNKNOWN. U.S Dept, of the Interior, Geological Survey, 
Huron, South Dakota 57351) 

The safest and most economical design of highway structures 
requires a knowledge of the magnitude and frequency of 
peak discharges that may be expected at any given site. In¬ 
formation concerning the characteristic shape of the flood 
hydrograph is also necessary if storage is to be considered as 
a fuctor in the design of culverts in highway embankments. 

To obtain an adequate measure of streaniflow and basin 
characteristics which will provide tin estimate of the mag¬ 
nitude and frequency of floods whieli might be expected 
from small drainage basins in South Dakota 

A total of 80 representative basins have been selected for stu¬ 
dy. Basin and strenmflow characteristics will be determined 
for each basin. Continuous long-term precipitation records 
will be used to synthesize flood events and to extend peak 
flow records back in time. The optimum equations to com¬ 
pute Hood peaks at the desired return intervals will be deter¬ 
mined by using all data in a regression analysis. 

Stage and precipitation data collection is continuing. Rating of 
stations and office review of data collected to date con¬ 
tinued. Preliminary calibrations of the rainfall-runoff model 
were obtained for two stations. Results of these w'ere quite 
encouraging. 

Continue data collection program. Continue office review of 
date collected and computer analysis of data. Continue ef¬ 
forts toward model calibration 


The project will develop for the Tennessee River syst 
prebensive procedures which will allow current e 
and consideration of all essential objectives, such 
control, navigation, power production, water quality 
ment, water supply, and recreation These procedure 
crease TVA’s capability to appraise system modifier 
improve operation of the river and reservoir system. 

Upon completion, the methods will become dny-lo-iluy 
tools for TVA’s water resource planning and manage 
livities. They will expand presently used deeisim 
processes by more comprehensive and automated pr 
which can respond to the steadily increasing conipl. 
quantitative and qualitative water resource managed 
optimize the total benefit of the region’s water rexmu 

The project is divided into three steps Presently u 
vestigation is Step I, a case study, which assesses th 
of a flow requirement at a chosen site on quantity 
and economy parameters of the reservoir system. St 
ration is one and a half years. This step is almost e< 
and three major reports describing methodology an 
are in preparation Presently under investigation i< 
which calls for analysis of methods anil dcvelopm 
comprehensive plan for system-wide implenientalin 
program. Step 2 duration is two years. 

SUPPORTED BY U.S Tennessee Valley Auth. 

6.0368, BEECH RIVER WATERSHED PROJECT 
NESS I-F. 

C H. SMITH, U.S. Tennessee Valley Auth., Knmvillv, 
see 37902 

The Beech River Watershed Project established in I 
demonstration of intensified development of la 
resources integrated w-ith the development of otliei i 
of the area comprising 193,200 acres in I lender 
Dceulur Counties in the western part of Tennessee 
ject is being carried on in cooperation with the Hee 
Watershed Development Authority and Stale of'Jem 

Hydrologic measurements began in 195.3, to asecitaii 
fects on the water resources of the watershed and its 
sinns resulting from changes in land cover, land-use 
ment, and water management due to improvements 
farming systems and the expansion and intensifiv 
forestry programs This included observations of p 
lion, streamflow, both surface and ground wul 
suspended sediment to serve as a base in evaluating 
fects on hydrologic characteristics of changes in u 
land-use management. 

The agricultural phase of the project is concerned ss ill 
provement of land-use in sound farming systems 

The forestry phase is concerned with the expansion ;u 
sification of forestry programs to increase both the 
base and the level of land resource utilization 

In December 1965 construction of a multipurpose wa 
trol system was completed for the Beech River « 
consisting of eight reservoirs and 7 l miles of stream 
improvement. Hydrologic measurements are being c 
to determine the hydraulic performance of the watei 
system, evaluate flood reductions, determine reserv 
mentation and channel changes, and provide basic 


major disaster types 


6.0373, 


Abstract: An ordinance is given establishing zoning districts- 
residential, commercial, industrial, and flood plain-within the 
town of Huntingdon, Tennessee, to relegate compatible uses 
of land to particular areas. 

Puh Oct 70: 43p., NTIS No P0-196 746: PC $3.0() MF $0.95. 

SUPPORTED 0Y U S Dept of Housing & Urban Develop¬ 
ment 

6.0370, FLOODING OF SMALL STREAMS IN NASH- 
VILLE-DAVIDSON COUNTY AREA, TENNESSEE 

L C CONN, U S. Dept, of the Interior, Geological Survey. 
Nashville, Tennessee 37203 

This research is part of the program of water resources in¬ 
vestigations conducted b> the U. S Geological Survey in 
cooperation with State and local agencies in Tennessee. 

Purpose: To determine tlie effect of urbanization on the 
volume, magnitude, frequency, and time of concentration of 
flood flows. 

Methods: Hydrologic data presently available inside and outside 
of the county and additional data to he collected will he 
analyzed. Within a particular stream basin the following will 
be obtained. 1. Continuous streamflow and synchronized 
precipitation records at one site in Hie basin. 2. Continuous 
recordings of Hoodfiow and concurrent storm precipitation at 
sites in selected sub-basins ami at key point-; along the prin¬ 
cipal stream channels. 3. Supplementary surveys of high- 
water profiles between gaged sites following major flood 
events 4. Channel cross-section and bed profile surveys 
necessary for flood-profile computations. 5. Compilation of 
necessary basin and urbanization parameters. 

SUPPORTED l)Y U S Dept, of Interior • Geological Survey 

6.0371, INVESTIGATION OF THE MAGNITUDE AND 
FREQUENCY OF FLOODS ON SMALL STREAMS IN 
TENNESSEE 

U.C. WUUiliN, U S. Dept, of the Interior, Geological Survey, 
Nashville , Tennessee 37203 

Economic design of highway structures relies on sound evalua¬ 
tion of magnitude and frequency of floods. Data arc not 
available to define adequately flood magnitude and frequency 
on small streams flcss than 50 sq. Mi). Moreover, the 
number of small watersheds is so large that it will never he 
practical to gage more than a small percentage of them. 
There is u need to collect and analyze hydrologic data from 
selected small hnsins and to define therefrom flood-frequency 
relations applicable to the design of small-stream drainage 
structures. 

This project is designed to provide data Ibr estimating the mag¬ 
nitude and frequency of peak runoff from small ungaged 
watersheds. Its advantage over earlier projects with similar 
goals lies in providing a comparable product in less time. 

The project will proceed through three phases: (I) Measure 
flood runoff and concurrent storm rainfall and compute vari¬ 
ous basin characteristics at 49 sites, to define the relationship 
between rainfall and peak flow by using the USGS hydrologic 
model. The gages will be operated 5-10 years, us required by 
each watershed; (2) Use the rainfall-peak flow relation and 
long-term rainfall record to synthesize a long-term flootl- 


to he surveyed. Rainfall-runoff model calibrations were made 
for seven stations. Initial results look good. Four stations 
were discontinued ns it became apparent that we could not 
obtain a stable stage-discharge rating Replacement sites arc 
anticipated. Routine operation of the remaining gages con¬ 
tinued Long- term daily precipitation data for Nushvillc. 
Memphis, and Knoxville have been loaded onto the model 
file. 

Routine data collection will he continued. Simulation of long¬ 
term peaks and computations of Log-Pearson frequency 
curves will begin. Nashville long-term until percipitution data 
will be picked off & loaded onto the model file Long-term 
daily evaporation data will be picked A processed. (Text 
Abridged) 

SUPPORTED I1Y U.S Dept of Interior - Geological Survey 

6.0372, UKHAN HYDROLOGY STUDY • AUSTIN, TEXAS 

J.W. HOARD , U.S. Dept, of the Interior, Geological Survey, 
zturri/t, Texas 78701 

Little data are available to determine the effect or urbanization 
on runoff The collection of basic data in urban areas is 
necessary to provide for the most economic design of 
hydraulic structures anti the delineation of flood-hazard 
areas 

Collect hydrologic data for studies to determine the effects of 
urbanization on flood discharge and total runoff with varia¬ 
tion in rainfall patterns, rainfall intensity, and drainage area; 
delineate actual floods to determine flood-hazard ureas; pro¬ 
vide water-quality data for selected areas from water samples 
collected during runoff events which differ by season and 
magnitude. 

Drainage basins with different hydrologic characteristics will he 
instrumented to collect simultaneous rainfall-runoff data 
Flood- profile data will be collected in requested stream 
readies. Ficltl surveys will be run to determine areas flooded 
by unusual flood events. Water-quality samples will be col¬ 
lected iu selected areas to reflect the relation between water 
quality, season, and magnitude of peak. 

Rainfall, runoff, and qiisilily-watcr data were collected at all 
sites during the year. These data are being assembled into 
open-file atuuutl basic-data reports. 

Compilation and analysis of basic data will continue and annual 
basic-data reports will be published. 

SUPPORT ED ITY U.S. Dept, of Interior • Geological Survey 

6.0373, URBAN HYDROLOGY STUDIES OF SELECTED 
AREAS IN TEXAS • DALLAS. AUSTIN 

J.D HOHN, U.S. Dept of the Interior, Geological Survey. 
Austin, Texas 78701 

Little data arc available to determine the effect of urbanization 
on runoff. The collection of basic data in urban areas is 
necessary to provide for the most economical design of 
hydraulic structures and the delineation of flood hazard 
arcus. 

Collect hydrologic data for studies to determine the effects of 
urbanization on flood discharge and total runoff with varia¬ 
tion in rainfall patterns, rainfall intensity, and drainage area; 
delineate actual floods to determine flood hazard areas; pro- 
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by unusual flood events. Water-quality samples will be col¬ 
lected in selected areas to reflect the relation between water 
quality, season, and magnitude of peak. 

Rainfall, runoff, and quality-water data were collected at nil 
sites during the year. These data are heing assembled into 
open-file annual baste- data reports. A study is currently un¬ 
derway to analyze 5 years of peak data from 28 gaged 
drainage basins in the Houston metropolitan area A peak 
discharge multiple regression prediction equation has been 
obtained for each basin vising independent variables, 
precipitation duration, and an index of soil moisture Predic¬ 
tion equations for the 28 gaged drainage basins hud a stan¬ 
dard error of estimate of 9 to 63 percent, with the average 
being 29 percent. Sixty years of local rainfall data have been 
applied to each of the prediction equations to obtain 60 
years of peak-flow data The peak-flow data have been re¬ 
lated to various basin parameters to determine their effect on 
the magnitude of peak. Preliminary results show a range in 
standard error of estimate of 15 to 25 percent. 

Compilation and analysis of basic data will continue and annual 
basic-data reports will be published. Special studies in two 
metropolitan areas lDallas and Austin! will be mavle to quan¬ 
tify the effects of urbanization on flood peaks and volumes. 
SUPPOR T ED DY U S. Dept of Interior • Geological Survey 

6.0374, EFFECTS OF URBANIZATION ON FLOODS IN 
THE DALLAS, TEXAS METROPOLITAN AURA 
G R. DEMPSTER, U.S. Dept, of the Interior, Geological Sur¬ 
vey, /tusif/i, Texas 78701 

Abstract: The effects of urbanization on flood characteristics of 
streams in the Dallas metropolitan area were studied by use 
of a digital model of the hydrologic system, which was 
calibrated by using observed data from 19 storms in six 
basins to cstimuto peak discharges and flood volumes and to 
simulate a 57-year record of annual peak discharges in 14 
basins. The flood-frequency characteristics were defined l>y 
fitting the simulated 57-year reconl to a I.og-Pearson Type 
111 distribution. The data indicate that in a fully developed re¬ 
sidential area, with a 37 percent impervious area, the average 
annual direct runoff is about double dial of an undeveloped 
area. 

>ub. Jan 74: 57p.. N'ffS No. PU-230 1 88/5: PC 53.75 MF 
$1.45. 

iUPPORTED BY U.S. Dept of Interior - Geological Survey 

-.0375, HYDROLOGIC STUDIES OF SMALL RURAL 
TEXAS WATERSHEDS 

V.H. GOINES, U.S. Dept, of the Interior. Geological Survey, 
Austin, Texas 78701 

his research is part of the program of water resources in¬ 
vestigations conducted by the U. S. Geological Survey in 
cooperation with the State of Texas and the Soil Conserva¬ 
tion Service. 

urpose: To determine the effects of temporary storage in small 
flood-dctemion structures, and of hind-trctitmcnl measures 
on the water yield to major water-conservation reservoirs and 
to provide data which can be utilized in the design oT future 
structures, and in checking the performance of existing struc¬ 
tures. 

ethmk’ Rainflt ind n r» ff rpr-nr Is iri» hr*' o rnl prlp t a. d 


adjacent basins will be vtsed as currently being co 
the small watersheds. In basins where no flood- 
structures have been built, detailed hydrologic 
available for several years, and by continuing the (it 
tion program, the analysis before and after com 
development will be facilitated 

SUPPORTED BY U.S. Dept of Interior -Geologiea' 

6.0376, EFFECTS OF URBANIZATION ON FL( 
THE HOUSTON, TEXAS METROPOLITAN ARE/ 

S L JOHNSON , U.S Dept of the Interior, Geologic: 
Austin, Texas 7£70l 

Abstract. Rainfall and runoff data from drainage bas 
Houston metropolitan area and it 60-ycar rainfall r 
the National Weather Service Station, Houston-C 
used to simulate 60 annual flood peaks at 26 sites, 
frequency characteristics, based on these simulate 
peaks, are refilled to drainage area and percentage 
vious area. These relations, which may be used to 
the flood characteristics at unguged sites, indicate tl 
Houston metropolitan area, complete urbanization 
the magnitude of a 2-year flood nine limes and inci 
magnitude of a 50-year flood five times. 

Pub. Apr. 73: 56p., NTIS No. PLi-220 751/2: PC $ 
50.95. 

SUPPORTED BY U S. Dept, of Interior • Geological 

6-0377, URRAN HYDROLOGY STUDY - SAN Al 
TEXAS 

UNKNOWN , U S Dept, of the Interior. Gcologien 
Austin, Te.vn.v 78701 

This research is part of the program of water rcso 
vestigntions conducted by the U. S Geological ? 
cooperation with the Stale of Texas. 

Purpose: To provide data for a logical approach to floi 
and flood-protection problems, and to analyze the 
progressive urbanization on the runoff. Data will als 
ful in design of storm sewers, culverts, and bridges. 

Methods: An adequate sampling will be made of i 
respect to flood discharge as affected by time, var 
rainfall through climatic cycles, size of area, and < 
urbanization of area. This sampling will he aeeomp 
installation of streamflow stations, crest-stage Mat 
rain gages at appropriate locations. The instrument 
be done on pairs of small drainage basins w 
metropolitan area. One hnsin of a pair will be c 
represent urbanized conditions; the other will repr 
undeveloped conditions. Insofar as possible, the 
basins will he chosen so that the other factors such 
gy. topography, and size will be equal. 

SUPPORTED BY U.S Dept, of Interior - Geological 

6.0378, TECHNIQUE FOR PROJECTING ALTER 
FUTURES FOR WATER RESOURCE PLANNING 

L.R. HEARD, Univ. of Texas, Ctr. Res. in Water R 
Austin, Texas 78712 (C-5340-X) 

The occurrence of unexpected trends and events 
resources variables hits seriously impacted on the 
ness of the projects. To the extent that these are ur 

hip t prnalivp nnss'hlp nmipr inns m s hft c.r 
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(eristics of that variable. A number of variables where exten- 
sive data on past trends arc available will he chosen for spe¬ 
cial study. A large number of records for each of these varia¬ 
bles will be studied to determine trend functions, stochastic 
characteristics and the nature and frequency of extreme 
events that do not conform to the mathematical functions 
employed Mathematical models will be developed for 
generating representative sets of projections. Means will be 
devised for incorporating unexpected departures from mathe¬ 
matical functions in projections to the extent that these are 
observed in records of the phenomenon bach projection in a 
set will represent a specified proportion of all future possibili¬ 
ties 

As a special activity under this project, studies will be made to 
formulate comprehensive procedures that can he used in vir¬ 
tually all regions by all agencies for estimating flood peak 
flow probabilities with a relatively high degree of reliability 
and uniformity. The resulting technical manual is intended to 
fill a critical technology gap until such lime a.s a more com¬ 
prehensive flood frequency research and development project 
is possible. 

SUPPORTED BY U S Dept of Interior • O. Wtr Res. Reh 

6.0379, WATER FOR TEXAS - URBAN WATER 
RESOURCES PLANNING AND MANAGEMENT • THE 
PROCEEDINGS OF THE ANNUAL CONFERENCE HELD 
AT SAN ANTONIO tABBllEVy 

UNKNOWN, Texas A & M University System, Water 
Resources Institute, Collenc Station, Texas 77X43 

Abstract: The theme of the Ibtli Annual Conference on Water 
for Texas was urban water resources planning and manage¬ 
ment. Among the topics discussed are: perspectives in urban 
water management, systems description for urban water 
resources, conjunctive use of surface and ground water in 
urban water supplies, hydrometeorology for urhan runoff 
systems, flood plain planning in urban areas, socio-economic 
aspects of urban water planning, environmental enhancement 
ami recreation, costs of water reuse, river basin quality simu¬ 
lation, Bureau of Reclamation programs related to urban 
water resources and comprehensive inter-basin planning and 
inter-governmental coordination. Most papers use examples 
in Texas, especially the San Antonio area. 

Pub. Sep. 71: 182.. NT1S No. PR-210 323: PC S3.00 Ml- $0.95 

SUPPOR TED BY U S. Dept, of Interior - O.W.R.T. 

6.0380, OSO CREEK TECHNICAL ASSISTANCE. STUDY - 
PRELIMINARY STUDY ON THE PROBLEMS AND OP¬ 
PORTUNITIES FOR DEVELOPMENT OF OSO CREEK 
AND OSO BAY 

UNKNOWN, U.S. Coastal Bend Reg Comm., Corpus CJiristi, 
Texas 

Abstract: There arc many factors which should Influence any 
plan for development of Oso Creek Flood control measures 
may be proposed for the Oso by the Corps of Engineers, 
Nueces County Drainage District No. 2, and the Nueces 
County Development Group. When agreement is reached 
concerning coordination of flood prevention and control for 
the upper Oso, then consideration must he given to the 
development plans for the entire Oso Creek basin. Existing 
and potential urban-industrial, extractive and agricultural 


Creek will play in the development of Nueces County nnd 
the Region. 

Pub Mar 71: I3p., NTIS No. PB-201 213: PC $3.00 MF 
$0.95. 

SUPPORTED BY U.S Dept of Housing & Urhan Develop¬ 
ment 

6.0381, SOU. AND WATER CONSERVATION NEEDS IN¬ 
VENTORY, COOKE, GRAYSON AND FANNIN COUN¬ 
TIES. TEXAS 

UNKNOWN, Texoma Regional Planning Comm.. Denison, 
Texas 75020 

Abstract: 'The inventory includes basic data that show the kind 
of soil, slope, erosion and land use characteristics in Cooke, 
Grayson and Fannin Counties. The land use classifications 
are separated into cropland, pastureland, rangeland, forest 
and woodland and 'other'. The acreages needing treatment in 
the various classification tire described and the treatment that 
is feasible for this particular soil deficiency is outlined. Forest 
and woodlands needing establishment, improvement, protec¬ 
tion or windbreaks are also described. All watersheds tire 
delineated showing the problems with flooding and conserva¬ 
tion of water along with project actions required to solve 
these problems 

Pub Aug. 70: 57., NTIS No. PB-195 447: PC $3.00 ME SO 95. 

SUPPORTED BY U.S. Dept of Housing & Urban Develop¬ 
ment 

6.0382, URBAN HYDROLOGY STUDY. DALLAS, TEXAS 

GM DT2Ml‘S'TT2R, U S. Dept, of the Interior, Geological Sur¬ 
vey, Port Worth, 'Texas 761 |5 

Purpose: To define in Five Mile, Cedar, and Coombs Creek 
watersheds which would he inundated hy past floods of 
defined frequency. To collect basic hydrologic data on floods 
of grenter-thnn-ordinnry magnitude in these watersheds and 
While Rock, llarknvan, and Joes watersheds. To determine 
the effects of urban development on flood Hows and total ru¬ 
noff in the White Rock Creek area 

Methods: The three major objectives of this project are interre¬ 
lated to the extern that nlJ hydrologic data collected will be 
applicable to each objective. Hydrologic instruments and sur¬ 
veys associated with the long-range program will provide the 
necessary datsi to define arcus inundated by specific floods 
and to evaluate the effects of urban development on runoff. 
The data, analyses and computation associated with the 
short-term phase of the project to provide interpretive infor¬ 
mation on areas which would he inundated by floods of 
selected frequency will he applicable to the other objectives 
nnd would he strengthened and substantiated by data col¬ 
lected on floods experienced in the watershed. The data col¬ 
lected on the partly urbanised White Rock Creek watershed 
will he integrated with that being collected on the adjoining 
but mostly urbanized Barkmun Branch and Joes Creek 
watersheds and the completely urbanized Turtle Creek 
watershed for analysis. 

SUPPORTED BY U.S Dept, of Interior • Geological Survey 

6.0383, URBAN HYDROLOGY STUDY • FORT WORTH, 
TEXAS 

n./J /JAMPTON , U.S. Dept, of the Interior, Geological Survey, 
Fort Worth . Texas 7 115 
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. . f.,r .tudk-s to determine the effects of 

r ^ ^ ^ ««.. 

n , n l0 , in,fill (Uttcrnv rainfall intensity, anti dtamag-e area. 
, vlirc ,w ..ctual floods to ilutcrniine flood-hazard areas. 

1), „p, W has,ns -ulh diKerent hydrologic characteristics w,II he 
mstrurncntc.l to collcel simultaneous rainfall-runoff dat.u 

..i-profik data w.ll he collected in requested stream 

reaches field surveys «,l» he run «o determine areas flooded 
Us imusu.d flo.nl events 

K„nfall. runoff, ar.d water-quality data were collected at all 
sites during the >e->r 

('oihl'iljiii'ii and analysis of basic da.., will continue, and an- 
na.il h.isic-il.il.i repot' 4 "ifl he prepared 

ei rmrvatt-0 UY I'S Oept of Interior • Geological Survey 


6.0384. l-KHAN HYDROLOGY STUDY • DAl-l-AS COUN- 
fY. ffXAS 

SC \MV\AV. I'S Dept of the Interior, Geological Survey, 
f„ri H'tinh. /<• iim 761 15 

I rule data are available to determine the effect of urbanization 
„n runoff The collection of basic data in urban areas is 
necevsaiy to provide for the most economic design of 
hvdr.iulic Ntructures and the delineation of flood-hazard 


arejs 

Cnllect hydrologic- data fot studies to determine the effects of 
uibam/ation on flood discharge and total runoff with varia¬ 
tion in rainfall patterns, rainfall intensity, and drainage area, 
delineate actual floods to determine flood-hazard areas 

Drainage basins wiih different hydrologic characteristics will he 
ir.sirumentcd to collect simultaneous rainfall-runoff data, 
rinod profile data will he collected in requested stream 
reaches field surveys will he run to determine areas flooded 
by unusual flood events 

Ibe effects of urb.iniration of flood characteristics of streams 
m the Dallas metropolitan area were studied hy use of a 
digital model of the hydrologic system, which uas calibrated 
hy using observed data from 19 storms in sis basins to esti¬ 
mate peak discharges ami flood volumes and to simulate a 
57-year record of annual peak discharges in 14 basins. The 
flood-frequency characteristics were defined by fitting the 
simulated 57-year record io a l.og-Pearson Type 111 distribu¬ 
tion. 

The project will be reviewed, some rain gages will be deleted 
and some relocated Emphasis will be placed on collecting 
dalj from smjll watersheds. 

SUPPORTED 11Y U S Dept of Interior • Geological Survey 

6.0385. PALACIOS COMPREHENSIVE Pl.AN • PHASE 2 • 
SUMMARY REPORT 

(• L M7 f.f.MA/S, Lockwood Andrews & Newman Inc.. 
Houston, Texas 

Abstract The report summarizes the second phase of the Com¬ 
prehensive Plan for Palacios, Texas. The goals and oh/cctives 
determined in the first phase were re-evaluated to cstahlish 
appropriate guidelines for the basic planning recommenda¬ 
tions The planning period was pro/ected lo 1992 

Puh Apr 72: I06p , NTIS No PB-213 189/4: PC $7 50 MF 
St).95 
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areas. 

Collect hydrologic (lata lor studies to determine ill 
urbanization on flood discharge and lotnl union 
tion in rainfall patterns, rainfall Intensity, awl dm 
delineate actual floods to determine flood-hu/nrd 
vide water-quality data for selected ureas f.om wu 
collected during runoff events which differ by 
magnitude- 

Drainage basins with different hydiologie cliurneteti 
instrumented to collect simultaneous ruinftill n 
Field surveys will ho run to determine areas 
unusual flood events. Water- tyuulUy samples MU ! 
in selected areas to reflect the relation between ’ 
ty, season, ami magnitude of peak. 

Rainfall and runoff data from drainage basins in t 
Metropolitan Area and a ftD-ycnr rainfall record 
tiomvl Weather Service Station. Houston City, 'V 
simulate fiO-mmtial flood peaks at 2f> sites. Select 
ey characteristics, hased on these simulated ainuiii 
related to drainage area and percentage of imprt 
These relations, which may lie used to oslijnnh 
characteristics ut ungaged sites, indicnlc that in t 
Metropolitan Area, complete urbanization increas 
nitnde of a 2- year flood nine times ami tnereasi 
uitude of a 50-year flood five limes 

The projected data collection InMiiimenlation will I 
and an attempt made lo collect tluiti which c., 
readily used in a rmnfall-tuiiofr model. 

SUPPORTED HY U S. Dept, of Interior - (Icologiv 

6.0387, VARIATION OF UIIUAN RUNOFF W! 
TION AND INTENSITY OF STORMS • TEXAS 

D.A-f. W/:US, Texas Technological l/nivetsl 
Resources Center, Lubbock. Tv.xtis 79<I09 


Abstract: A simulation model describes the rpian 
qualitative regimes of storm water runoff f 
watersheds. The urban runoff system consists of 
subsystems: Precipitation, runoff, and quality I 
three subsystems is mathematically modeled using 
and statistical techniques Major flooding in the 
nf Texas is associated with shoil-durnlion high- in 
vective storms. The model nssiunos these sir. 
precipitation events are random mu! governed by 
probability distribution function. A hivtiriute log- 
trihution function fits the observed rainfall depth 
lions for Lubbock, Texus. The runoff ptoce.ss is 
using the Hritish Road Research Laboratory me 
assumes that all runoff is derived from Interconnc 
vious areas. Rainfall inputs are Mandated hy the (> 
method. The outflow hydrogrupft is generated hj 
reservoir routing. T he lota! pollniunt loud is pre 
multiple regression involving the storm chnnicl 
the antecedent conditions. 


Pub. Aug. 71: 16lp.. NITS No. Pll-204 235: PC 
0.95. 
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Objective: Determine water yield and rates and amounts of 
storm runoff from agricultural watersheds us affected by: cli¬ 
matic factors, watershed si/e. land use and treatment, cover 
conditions, and soils and geology. Develop methods of esti¬ 
mating water yield and storm runoff front ungauged areas, 
and routing these flows in larger watersheds. 

Approach: In the Edwards Plateau near Sonora, runoff will he 
measured at 5 flood detention reservoirs and one ganging sta¬ 
tion, with drainage areas of 686 to 30,720 acres. Supplemen¬ 
tal information regarding cover, geology, soils and ground 
water conditions, also availahle. will improve the accuracy of 
prediction of storm runoff and water yield from ungauged 
areas. 

Progress: Rainfall and runoff data for 1968 have been obtained 
at five floodwater detention structures, and seven unit source 
watersheds. Annual rainfall was near normal with two storm 
periods, April 9 and Mtiy 8-10, that caused appreciable ru¬ 
noff. Rainfall for April 9 ranged from 3.55 to 4 68 inches 
and runoff from none to 0 32 inch at Site 12 with 2,801 
acres drainage urea and 0.34 inch from Site 13 with drainage 
aiea of 686 acres for the May storm period, runoff was 
from none at any sites io 0.41 inch at Site 12. Apparently 
dense growth of hrmumveed on the deep upland soils caused 
less than average runoff from the near normal rainfall. From 
the seven years record, decreased runoff with increased si/c 
of drainage area is indicated. 

SUPPORTED BY lexus Stale Government • Austin 

6.0389, URBAN HYDROLOGY STUDY, SAN ANTONIO, 
TEXAS 

R./). STl:(!i\R, U S Dept, of the Interior, Geological Survey, 
.SVm Antonio, Tf ms 

Little dnln arc available to determine the effect of urbanization 
on runoff The collection of basic data in urban arcus is 
necessary to provide for the most economic design of 
hydraulic structures and the delineation of flood-ha/ard 
arcus 

Collect hydrologic data for studies to determine the effects of 
urbanization on flood discharge anil tolal runoff with varia¬ 
tion in rainfall patterns, rainfall intensity, and drainage areas; 
delineate actual floods to determine llood-ha/ard areas; pro¬ 
vide water-quality data for selected areas front water samples 
collected during runoff events which differ hy season and 
magnitude- 

Drainage basins with different hydrologic characteristics will be 
instrumented to collect simultaneous rainfall-runoff data 
Flood- profile data will he collected in requested stream 
teaches. Field surveys will lie run to determine areas flooded 
by unusual flood events. Water-quality samples will he col¬ 
lected in selected areas to reflect the relation between water 
quality, season, and magnitude of peak. 

Rainfall, runoff, and quality-water data were collected at all 
sites during litc year 1'hcse data arc being assembled into 
open-file annual basic-data reports. 

Compilation and analysis of basic data will continue and annual 
basic-data reports will be published. 

SUPPORTED BY U S Dept of Interior • Geological Survey 

6,0390, DEFINING Till: ELEMENTS OF THE SOCIOLOG¬ 
ICAL SYSTEM RELATED IO DRAINAGE PROBI.EMS 


social factors, the objectives included description and mea¬ 
surement of attitudes, needs and actions related to the deci¬ 
sion problem as well as analysis of certain institutional con¬ 
straints or organizational problems of government agencies 
affecting the drainage decision process. 

Social factors identified related to several ureas including flood¬ 
ing experience, awareness and information, level of concern, 
attitudes about flood management, attitudes toward and 
knowledge about specific proposals, social participation, 
aesthetic, leisure and environmental measures and demo¬ 
graphic characteristics. 

The survey found that home ownership, locution of residence, 
length of residence, higher education and male sex were fac¬ 
tors associated with higher awareness 

This work was done as a forerunner to other work dealing with 
this decision process. The variables identified here are being 
analyzed further for use in model development. 

SUPPORTED BY U S. Dept of Interior • OAV.R.T. 

6.0391, FLASH FLOOD FORECASTING AND WARNING 
PROGRAM IN THE WESTERN REGION 

F WILLi/t.VfS, U S. Dept of Commerce, Natl Weather Ser¬ 
vice, Sait iMke City, Utah 

Abstract: After describing the major characteristics of flash 
flooding in the Western Region of the United Stales, infor¬ 
mation is given on the requirements for effective warning and 
preparedness programs. There follows an informative presen¬ 
tation of the procedures involved in the forecasting of flash 
floods Special attention is given to precipitation associated 
with cut-off upper lows. Such precipitation can be sufficiently 
liettvy to result in flash flooding over the Intermonntain Re¬ 
gion. 

Pub. Dec. 72: I8p.. NTIS No. COM-73-K12SL PC S3.00 MF 
$0.95. 

SUPPORTED 13Y U S Dept, of Commerce - N O A. A 

6.0392, MAGNITUDE AND FREQUENCY OF FLOODS IN 
UTAH 

F K. FIFI.DS, L'.S Dept of the Interior, Geological Survey, 
Salt Lake City, Utah Mill 

The methods currently available to estimate flood frequency 
characteristics at ungaged sites are inadequate for refined 
hydraulic design 

To provide improved methods of estimating flood discharges 
for selected reoccurrence inlervals. 

About 70 crest gages will be operated in conjunction with the 
existing strenmflow gaging station network to provide an ex¬ 
panded data base. Meaningful expressions of basin charac¬ 
teristics, significant relative to flood flows, will he sought. 
Predictive equations will be defined hy multiple regression. 
The expanded data base and basin parameters should yield 
predictive equations of increased reliability. 

The variance of topographic relief mup and channel geometry 
parameters were found to be significantly related to selected 
recurrence interval floods. About 200 flood peaks on 
ephemeral streams were selected and tahulaled for various 
statistical analyses. 

A multiple-regression analysis of flood-peak data collected 
prior to October 1973, will be made. This analysis will test 
various climatic and physiographic parameters for incorpora- 



urbanization on flood discharge and total runoff with varia¬ 
tion in rainfall patterns, rainfall intensity, and drainage area; 
delineate actual floods to determine flood-hazard areas. 

Drainage basins with different hydrologic characteristics will be 
instrumented to collect simultaneous rainfall-runoff data. 
Mood-profile data will be collected rn requested stream 
reaches. Field surveys will be run to determine areas flooded 
by unusual flood events. 

Rainfall, runoff, and water-quality data were collected at all 
sites during the year. 

Compilation and analysis of basic data will continue, and an¬ 
nual hasic-data reports will be prepared. 

SUPPORTED BY IJ S Dept of Interior - Geological Survey 

6.0384, URBAN HYDROLOGY STUDY • DALLAS COUN¬ 
TY. TEXAS 

B.C. MASSEY. U.S Dept, of the Interior, Geological Survey, 
Eon Worth. Texas 76115 

Little data are available to determine the effect of urbanization 
on runoff. The collection of basic data in urban areas is 
necessary to provide for the most economic design of 
hydraulic structures and the delineation of flood-hazard 
sirens 

Collect hydrologic data for studies to determine the effects of 
urbanization oil Hood discharge and total runoff with varia¬ 
tion in rainfall patterns, rainfall intensity, and drainage area, 
delineate actual floods to determine flood-hazard areas 

Drainage basins with different hydrologic characteristics will he 
instrumented lo collect simultaneous rainfall-runoff duta 
Mood-profile data will be collected in requested stream 
reaches Field surveys will he run to determine areas flooded 
by unusual flood events. 

The effects of urbanization of flood characteristics of streams 
in the Dallas metropolitan area were studied by use of a 
digital model of the hydrologic system, which was calibrated 
by using observed data from )9 storms in six basins to esti¬ 
mate peak discharges ami flood volumes and to simulate a 
57-yeaT record of annual peak discharges in 14 basins. The 
flood-frequency characteristics were defined by fitting the 
simulated 57-year record to n Log-Peatson Type III distribu¬ 
tion. 

The project will be reviewed, some rain gages will he deleted 
and some relocated Emphasis will be placed on collecting 
data from small watersheds 

SUPPOR TED BY U.S. Dept of Interior - Geological Survey 

6-0385, PALACIOS COMPREHENSF VI- PLAN • PHASE 2 - 
SUMMARY REPORT 

O.L. WILLIAMS, Lockwood Andrews & Newman Inc., 
Houston, Texas 

Abstract: The report summarizes the second phase of the Com¬ 
prehensive Plan for Palacios, Texas The goals and objectives 
determined in the first phase were re-evalunted lo establish 
appropriate guidelines for the basic planning recommenda¬ 
tions. The planning period was projected to 1992. 

Pub. Apr 72: 106p., NTIS No. PB-213 189/4: PC $7.50 MF 
$0,95 

SUPPORTED BY U S. Dept, of Housing & Urban Develop¬ 
ment 

6,0386, URBAN HYDRO!.OGY STUDY - HOUSTON. 
TEXAS 


on runoff and quality of water in gentle slopin 
The collection of basic data in urban areas 
necessary to provide for the most econo 
hydraulic structures and the delineation c 
areas 

Collect hydrologic data for studies to detcrntin 
urbanization on flood discharge and total mi 
tion in rainfall patterns, rainfall intensity, ami 
delineate actual Hoods to determine flood-ha; 
vide water-quality data for selected areas fron 
collected during runoff events which differ 
magnitude. 

Drainage basins with different hydrologic chunk 
instrumented to collect simultaneous raitlf; 
Field surveys will be run to determine an 
unusual flood events Water- quality samples v 
in selected areas to reflect the relation hetwe 
ty, season, and magnitude of peak. 

Rainfall and runoff data from drainage basins 
Metropolitan Area and a Ad-year rainfall rcc< 
tionnl Weather Service Station, Houston City 
simulate 60-annual flood peaks at 26 sites. Sc 
ey characteristics, based on these simulated an 
related to drainage area and percentage of ti 
These relations, which may be used to csli 
characteristics at unguged situs, indicate that 
Metropolitan Area, complete urbanization inci 
nitnde of a 2- year flood nine limes and incr 
nitnde of a 50-year flood five times. 

The projected data collection instrumentation w 
and an attempt made to collect data whicl: 
readily used in a rainfall-runoff model. 

SUPPORTED BY U.S. Dept, of Interior • Guol 

6.0387, VARIATION OF URBAN RUNOFF 
TION AND INTENSITY OK STORMS • TEX. 

D.M. WELLS, Texas Technological Unix 
Resources Center, Lubbock, Texas 79409 

Abstract: A simulation model describes the q 
qualitative regimes of storm water ruimf 
watersheds. The urhan runoff system consists 
subsystems: Precipitation, runoff, and quiilii; 
three subsystems is mathematically modeled v 
and statistical techniques Major flooding in I 
of'Texas is associated with slum-duration high 
vective storms. The model assumes these 
prccipitatioti events arc random and governed 
probability distribution function. A bivariate 
trihution function fits the observed rainfall de 
lions for Lubbock, Texas. The runoff process 
using (lie British Road Research Laboratory 
assumes that all runoff is derived from interco 
vious areas. Rainfall inputs arc simulated by tl 
method. The outflow hydrogrnpb is generated 
reservoir routing. The total pollutant load is 
multiple regression involving the storm chat 
the antecedent conditions. 

Pub. Aug. 71: I6lp., NTIS No. Pll-204 235. 
0.95. 

SUPPORTED BY U.S. Dept, of Interior • O.W 

6.0388, RELATION OF CLIMATIC AND 
CHARACTERISTICS TO STORM RUNOFF 
WARDS PLATEAU - TEXAS 


MAJOR DISASTER TYPES 


6 . 0393 , 


Objective: Determine water yield and rates und amounts of 
storm runoff from agriculturul watersheds as affected by: cli¬ 
matic factors, watershed size, land use and treatment, cover 
conditions, and soils and geology. Develop methods of esti¬ 
mating water yield and storm runoff from ungaoged areas, 
and routing these flows in larger watersheds. 

Approach: In the Edwards Plateau near Sonora, runoff will he 
measured at 5 flood detention reservoirs and one gauging sta¬ 
tion, with drainage areas of 680 to 30,720 acres. Supplemen¬ 
tal information regarding cover, geology, soils and ground 
wnter conditions, also available, will improve the accuracy of 
prediction of storm runoff and water yield from ungauged 
areas 

Progress: Rainfall and runoff data for 1968 have been obtained 
at five floodwatcr detention structures, and seven unit source 
watersheds Annua! rainfall was near normal with two storm 
periods, April 9 and May 8-10, that caused appreciable ru¬ 
noff. Rainfall for April 9 ranged from 3.55 to 4.68 indies 
and runoff from none to 0.32 inch at Site 12 with 2,801 
acres drainage area and 0.34 inch from Site 13 with drainage 
Area of 686 acres. l : or the May storm period, runoff was 
from none at any sites to 0.41 inch at Site 12 Apparently 
dense growth of hroomwecd on the deep upland soils caused 
less Ilian average runoff from the near normal rainfall From 
the seven years record, decreased runoff with increased si/e 
of drainage area is indicated. 

SUPPORTED IVY Texas Slate Government - Austin 

6.0389, URBAN HYDROLOGY STUDY, SAN ANTONIO. 
TEXAS 

R I) STLGEH, U.S. Dept of the Interior. Geological Survey. 
San Aitumio, Tiwa.s 

l,illle data arc available to determine the effect of urbanization 
on runoff. The collection of basic data in urban areas is 
necessary to provide for the most economic design of 
hydraulic structures and the delineation of flood-hazard 
areas 

Collect hydrologic data for studies to determine the effects of 
urbanization on flood discharge and total runoff with varia¬ 
tion in rainfall patterns, rainfall intensity, and drainage areas, 
delineate actual floods to determine Hood-hazard arcus; pro¬ 
vide water-quality data for selected areas from witter samples 
collected during runoff events which differ by season and 
magnitude. 

Drainage Inisins with different hydrologic characteristics will be 
instrumented to collect simultaneous rainfall-runoff data. 
Flood- profile data will be collected in requested stream 
reaches. Field surveys will he run to determine areas Hooded 
by unusual flood events. Water-quality samples will be col¬ 
lected in selected areas to reflect the relation between water 
quality, season, and magnitude of peak. 

Rainfall, runoff, and quality-water data were collected at all 
sites during the year. These data are being assembled into 
open-file annual basic-data reports. 

Compilation ami analysis of basic data will continue and annual 
basic-data reports will be published. 

SUPPORTED BY U.S. Dept, of Interior - Geological Survey 

6.0390, DEFINING THE ELEMENTS OF* Till: SOCIOLOG¬ 
ICAL SYSTEM RELATED TO DRAINAGE PROBLEMS 

/SI- t IDA M A l»l.- A C 


social factors, the objectives included description and mea¬ 
surement of altitudes, needs and actions related to the deci¬ 
sion problem as well as analysis of certain institutional con¬ 
straints or organizational prohlems of government agencies 
affecting the drainage decision process. 

Social factors identified related to several areas including flood¬ 
ing experience, awareness and information, level of concern, 
attitudes about flood management, attitudes toward and 
knowledge about specific proposals, social participation, 
aesthetic, leisure and environmental measures and demo¬ 
graphic characteristics. 

The survey found that home ownership, location of residence, 
length of residence, higher education and male sex were fac¬ 
tors associated with higher awareness 

This work was done as a forerunner to other work dealing with 
this decision process The variables identified here arc being 
analyzed further for use in model development. 

SUPPORTED BY ll.S Dept, of Interior - O.W.R.T. 

6.0391, PLASM FLOOD FORECASTING AND WARNING 
PROGRAM IN THE WESTERN REGION 

/’ H'fLLJAMS, U S. Dept, of Commerce, Natl. Weather Ser¬ 
vice, in ft Lake City, Utofi 

Abstract: After describing the major characteristics of flash 
flooding in the Western Region of the United States, infor¬ 
mation is given on the requirements for effective warning and 
preparedness programs. There follows mi informative presen¬ 
tation of the procedures involved in the forecasting of flash 
floods. Special attention is given to precipitation associated 
with cut-off upper lows. Such precipitation can he sufficiently 
heavy to result in flash flooding over the Inlermountain Re¬ 
gion 

Pub. Dee. 72: IKp.. NILS No COM-73-10251: PC $3.01) ME 
$0.95. 

SUPPORTED BY U.S. Dept of Commerce • N O A A. 

6.0392, MAGNITUDE AND FREQUENCY OP FLOODS IN 
UTAH 

f.K f-fLl.DS, US Dept, of the Interior, Geological Survey, 
Sail Lake City, Uuih 84111 

The methods currently available to estimate flood frequency 
characteristics al ongaged sites are inadequate for refined 
hydraulic design. 

To provide improved methods of estimating flood discharges 
for selected reoccurrence intervals 

About 70 crest gages will be operated in conjunction with the 
existing strenmflow gaging station network to provide an ex¬ 
panded data base. Meaningful expressions of hasin charac¬ 
teristics. significant relative to flood flows, will be sought. 
Predictive equations will be defined by multiple regression. 
'Die expanded data base and basin parameters should yield 
predictive equations of increased reliability. 

The variance of topographic relief map and channel geometry 
parameters were found to be significantly related to selected 
recurrence interval floods. About 200 flood peaks on 
ephemeral streams were selected and tabulated for various 
statistical analyses. 

A multiple-regression analysis of flood-peak data collected 
prior to October 1973, will be made. This analysis will test 
various climatic and physiographic parameters for incorpora- 


6.0394, 


MAJOR DISAS1 


A O LINO. Univ of Vermont, School of Arts. Burlington, Ver¬ 
mont 0S40I 

Abstract. The author has identified the following significant 
results ORTS-I imagery showing seasonal lake-level condi¬ 
tions in Lake Champlain can be used to assess shoreline 
change and flooding extent MSS hands 6 and 7 provide max¬ 
imum land-water contrasts and are the most useful for 
shoreline location. Shoreline changes observed between 
ERTS coverages of October 10 (low water) and April 7 and 
25 (high water) and readily apparent and enlargement of 
specific scenes hy a factor of four provides data which can 
be transferred to a map base The unique synoptic view pro¬ 
vided by ERTS-1 will make it possible to map shoreline posi¬ 
tions occurring at a specific lake stage. Due to present 
government concerns over abnormally high lake levels, 
resource management questions have been raised regarding 
the extent, nature, and occurrence of inundation magnitude 
of shoreline change, and lake volume change 

Pub. Jun 73: I Ip., NTIS No E-73-10771: PC’ $3.00 MF Si 45 

SUPPORTED DY U S. Natl Aero. & Space Adm 

6.0394, TECHNIQUES OF FLOOD PLAIN MAPPING FOR 
LAND-USE MANAGEMENT OK FLOOD PLAINS 
UNKNOWN. U.S. Dept, of the Interior, Geological Survey. 
Arlington, Virginia 222(19 

Identification of lands subject to Hooding is necessary for land- 
use management on flood plains Accurate delineation on 
maps, of arcus subject to inundation by floods of a given 
frequency is required-- information on frequency of flood 
discharges, profiles of water-surface elevations along the 
channel, and large-scale topographic maps. Information ob¬ 
tained during field surveys is needed for computing water- 
surface profiles by step-backwatcr procedures. New 
techniques of phologramnietry, electronic measurement from 
aircraft, computation of backwater profiles, and the plotting 
of maps and cross seclions Ivy computer may offer more effi¬ 
cient means of flood-plain delineation. 

To evaluate potential flood-mapping techniques, appraise their 
accuracy in relation to cost for various uses and time frame 
in which flood-plain maps tire of maximum use, and to in¬ 
vestigate means to carry out flood-mapping techniques at an 
accelerated rate 

Investigate and compare available methods of obtaining data 
required for preparing maps, charts, and interpretive reports 
associated with identification of flood-prone areas. Determine 
the range in costs involved in the conventional aerial photog- 
raphy-sterco model approach of obtaining measurements of 
valley cross sections. Investigate the potential of the laser al¬ 
timeter in its application to aerial surveying, and the possi¬ 
bility of direct survey from the air without going through the 
stereo-model plotting process. 

A pifot study was made in cooperation with the topographic 
Division, USGS, to evaluate potential flood-mapping 
techniques using photogrammetry Photography taken at 
6,000 feet provided the best resolution. In vcrtic.il accuracy 
tests, 68 percent of the points were within 1) 5 foot and 95 
percent were within 1) 9 fool of correct elevation. A flood- 
hazard map of Jackson, Mo , was prepared in accordance 
with requirements of the Department of Housing and Urban 
Development (HIJD) in the flood insurance program 

Expand initial approach of investigations. Analyze accuracy- 
cos ac n .• n nnd-nh n i annine rr> i ornerii'nrt' n Halt* 


SUPPORTED DY U.S. Dept of Interior - Ceologh 

6.0395, SEDIMENT MOVEMENT AND li 
MORPHOLOGY IN THE CENTRAL APPALAC 
GION • VIRGINIA 

UNKNOWN. U.S Dept, of the Interior, Geologi 
Ailington, Virginia 22209 

Sediment, particularly in connection with major tail 
floods, causes many deaths and millions of dolla 
damage annually. The destruction results from sc 
sion. its movement down hillsides and along stron 
and its deposition. The prediction of important s 
lated events and the prevention or reduction of d 
not be possihle until systematic, planned sedimen 
guomorphic studies are made. 

To derive a hasis for predicting the occurrence an 
major sediment movements on hillslopes and in 
the Central Appalachians and nearby ureas, i: 
prevent or reduce the customary widespread dam; 
curs to man and his property from such movemein 

Document and examine the geomorphie and sed 
features of catastrophic sediment movements six 
which resulted in central Virginia from the rains < 
Camille in 1969 Measure and evaluate the exien 
lion of erosion, the amount and location of depo 
of sediment particles involved, geomorphie charai 
affected and unaffected hillslopes and valleys, am 
features which may aid in attaining the research i>! 

Obtained further field data on channel geometn 
materia! samples Continued analyzing data i 
geometry. Wrote further portions of first draft of 
on same. Results to date show some promise of es 
relationship hetween flow characteristics at a siali 
tain measurable features of the channel, -such ; 
cross-section and sizes of bed material. 

Complete the analysis of the data on hand, obtaii 
data as the need arises; draw conclusions; finish ■ 
draft of manuscript. 

SUPPORTED KY U.S. Dept, of Interior - Geologic 

6.0396, NUMERICAL STUDIES OF UNSTEADY 
THE JAMES RIVER • VIRGINIA 

ON. CONTRACTOR, Virginia Polytechnic- Institute 
Engineering, Blacksburg, Virginia 24061 

Abstract; The implicit method of solution of the coi 
momentum equations of flow in open channels \ 
study problems of unsteady flow in natural rive 
puter program was written to obtain .solutions uloi 
with appropriate boundary conditions. The fust i 
latcs to flood flows in the James River. A storm it 
1967 was analyzed and the comparison bctweci 
puted and measured flows was good. The second i 
lates to the study of low flows from Holcomb's 
ginia to Deni Creek, Virginia in the James River. . 
model these flows showed that the program in s 
sion was unstable. However, when the same progr 
in double precision, good agreements was obtain 
measured and computed flows. The last prohle 
analysis of waves in a pump- storage reservoir D 
tained on flows in Leesvillo Reservoir, on the Roa 
Virginia. 

D.ih -71- MTtC Mn OIMIIS JnS. D/- Clfld 


MAJOR DISASTER TYPES 

l.A SHABMAN, Virginia Polytechnic Institute, School of 
Agriculture, Blacksburg. Virginia 24061 

The factors influencing the adoption of flood plain regulations 
within Virginia will be identified. Particular concern will he 
paid to the way the choice process for these regulations af¬ 
fects. and is affected hv, the distribution of economic gains 
and losses. Analytical steps wall include: (I) Survey existing 
flood plain regulations in Virginia and categorize such poli¬ 
cies according to type and socio- economic and physical fac¬ 
tors associated with their adoption, (2) Develop tools for 
analyzing the economic effect of alternative land use controls 
in the flood plain. These tools will he grounded in relevant 
economic theory and incorporated in a model adaptable to 
computerized simulation, (3) Analyze the economic impact 
of a given number of flood plain regulations for ease studies 
selected from insights gained through Step 1, above; (4) 
Evaluate the relationship between the economic result ami 
the political choice process for each case study; (5) Develop 
a series of recommendations for encouraging more effective 
use of flood plain regulations within Virginia 

SUPPORTED HY U S Dept of Interior • O.W.R.T. 

6.0398, l ; !.OOD DAMAGE ABATEMENT- FEDERAL 
ASSISTANCE TO I.OCAI. GOVERNMENT 

ll'.rt. I VALKLK. Virginia Polytechnic Institute, Water 
Resources Research Ctr., Blacksburg, Virginia 24061 

Abstract: Contents: Opportunities and responsibilities of local 
government; I .ami use management an economic necessity, 
ITood plain information reports • what they are and how they 
tire used; Engineering data for sound land use planning; 
Mood plain information studies applied to local condition, 
Open space program-opportunity in land use management; 
Comprehensive flood plain development with 'fVA; US. 
Geological Survey flood-mapping programs; Fairfax County 
cooperates, Mood plain management in Wisconsin-a local- 
stale effort; Federal, state, and local cooperation in reeicu- 
linn and flood plain development. Soil Conservation Service 
programs in urban and mral development. 

Pub. Jut. 70. 147p„ NT IS No. IMM95 425. HC S3 .CM) Ml- 
SO.95. 
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6.0399, FLOOD DAMAGE ABATEMENT STUDY I OR 
VIRGINIA 

ft’.R. WALKHR, Virginia Polytechnic Institute, Water 
Resources Research Ctr , Blacksburg, Virginia 24061 

Abstract: The study gives a quick review of the national flood 
problem, a comprehensive review of (he problem in Virginia, 
an identification of various programs which hnvc attempted 
to ameliorate flood damages, and two major pieces of legisla¬ 
tion recommended to be adopted for further progress in 
flood damage abatement. Floods are too big a problem to he 
handled piecemeal. Only when we shift from simply reacting 
to them to actually planning for them can wc expect to make 
headway in reducing flood damage losses. Flood plain occu¬ 
pation in which benefits do not exceed the estimated total 
costs (direct, indirect, and social) is undesirable, because it 
causes an eventual net loss to society. Any public policy en¬ 
couraging subninrcrnal development adds to those hisses. Vir- 


6.0402. 

6.0400, URBAN HYDROLOGY OF STREAMS IN FAIR¬ 
FAX COUNTY 

I’L SCJl.'I.r.. US Dept, of the Interior, Geological Survey, 
l-air/ci.x, Virginia 

Fairfax County is in ;i period of very rapid suburban and urban 
development. Much of the county is still rural anil there is 
negligible encroachment onto the flood plains County offi¬ 
cials desire to protect its citizens and industry from flood dis¬ 
asters by regulating encroachment onto the flood hazard 
areas which are to be delineated as a part of this project. Ur¬ 
banization is believed to increase the flood peak magnitudes; 
therefore, the effects of the ultimate urbanization must be 
considered when the zones of flood hazard are delineated. 

To compute flood proflies for floods having recurrence inter¬ 
vals of 25-, 5(F, am! 100-ycars and to delineate the areas in¬ 
undated ou large scale topographic maps 

Data collected and analytical studies to he made on effects of 
urbanization upon floods in that area of the Piedmont physio¬ 
graphic province within 50 miles of Washington, D.C. 
Regression analysis is used to establish values to certain 
parameters in equations for computing discharge at any given 
point for a given recurrence interval flood under conditions 
of ultimate development Discharges computed to he utilized 
in step backwater computations to compute flood profiles 
f lood profiles to be used to delineate areas inundated on 
topographic maps, scale I’ equals 100'. 

Final delineation was completed for (ides Run, l.iulc Rocky 
Run, Elk Horn Rim, Wolf Run, Sandy Run. and Pope's Head 
Creek basins, 59 maps were released tn die oped file. 

Flood plain delineation will he completed for Fairfax County. 
Project report written. 

SUPPORT ED RY U S Dept of Interior • Geological Survey 

6.0401, URBAN l-t.OOD HYDROLOGY OF .STREAMS IN 
FAIRFAX COUNT Y. VIRGINIA 

I B KAPfNOS, U-S- Dept, of the Interior, Geological Survey, 
Hicbnunui, Virginal 23220 

This research is part of lire program of water resources in¬ 
vestigations conducted by the U S. Geological Survey in 
cooperation with state and local agencies in Virginia. 

Purpose: To delineate flood hazard areas and provide flood in¬ 
formation for use in county regulation of these areas in order 
to protect citizens and industry from flood disasters. 

Methods: Existing literature has been reviewed, a hydrologic 
data collection program established, and available data 
reduced. Basin parameters (drainage area, stream length, 
stream slope, lag time, percent basin imperviousness and 
classification of drainage systems) have been determined. 
Regression techniques were used to derive an empirical equa¬ 
tion for lag time.* as a function of various length-slope 
parameters Primary effects of urbanization have been evalu¬ 
ated. 

Flood profile elevations are computed using the standard-step 
method of backwater computation. The water-surface profile 
elevations arc used to delineate the extent of the flood- 
hazard areas. 

SUPPORTED BY U.S. Dept, of Interior - Geological Survey 

6.0402, PILOT STUDY OF FLOOD PLAIN MANAGE- 



6.040a, 


MAJO 


strucied to demonstrate how flood damages occur and vari¬ 
ous means of reducing them. A motion picture Him has been 
prepared for public viewing to illustrate this and brochures 
are being prepared 

A State-wide survey of potential flood prohlcms has been con¬ 
ducted of nil counties and municipalities of more than 500 
population Flood damage icduction planning programs arc 
in progress in several counties which are being assisted and 
monitored by the principal investigators. Short courses and 
workshops have been conducted throughout the State for 
planners, engineers, anil governmental leaders. 

Because of the impacts that floods create on public health and 
welfare, this program will continue both in research ami ex¬ 
tension activities. 

SUPPORTED BY Washington State Government • Olympia 

6.0403, FLOOD PROFILES AND INUNDATED ARFAS 
ALONG THE LOWER NlSQUAt.LY RIVER. WASHING¬ 
TON 

J F.. CUMMAMS, U.S. Dept, of the Interior. Geological Survey. 
Tacoma, Washington 08402 

Abstract. Nisqually River Hood profiles, covering the reach 
from near the river mouth to river mile 6.4. indicate that the 
main channel will convey without overflow discharges as 
large as about 21.000 cubic feel per second, this discharge 
has a 6-ycar recurrence interval. The banks in some areas 
will he overtopped at 25,500 cubic feet per second, which 
has a 13-year recurrence interval. Determined for six flood- 
profile stations were areas where overbank Hooding first oc¬ 
curs and water-surface profiles of 3.4-year ami l()()-ycar 
Roods. Alder and La Grande Reservoirs can reduce the mag¬ 
nitude of lower annual flood peaks downstream to sonic ex¬ 
tent, blit insufficient dutu arc available to allow prediction of 
their effects on very large floods. 

Pub. Oct. 73: lip.. NTIS No. PH-230 026/7: PC $3.00 MF 
SI.45- 

SUPPORTED UY U.S. Dept, of Interior • Cicologic.il Survey 

6.0404, FLOOD PROFILES AND INUNDATED AREAS 
ALONG THE SKOKOM1SH RIVER, WASHINGTON 

J.F.- CUMMINS. U.S Dept of the Interior. Geological Survey, 
Tacoma. Washington 98402 

Abstract; Flood profiles covering the main stem Skokomish 
River and reaches of the South and North Forks of the 
Skokomish River and Vance Creek were developed The 
main-stem channel of the Skokomish River will contain flows 
only us huge us 4,650 cubic feet per second downstream 
From U.S. Highway 101, and the flood plain in this reach is 
subject to inundation on an average of about HI days each 
year. The main-stem channel between U S. Highway 101 and 
the junction of the North and South Forks will contain flows 
ns large as 8,900 cubic feet per second; such Hows occur 
nearly every year, and have recurred ut least six limes during 
one flood season. Flooding is minimal on the three main 
tributaries above their confluence at river mile 9.0. Storage 
and diversion of Cushman Dam No. 2 significantly reduces 
the magnitude of floods of the North Fork Skokomish River. 
On the main stem, 50- and 100-year floods arc predicted, 

Hub. Dec 73: 24p., NTIS No. PI) 231 765/9: PC $3.00 MF 
$ 1.45. 

SUPPORTED B\ U.S. Dept, oflntcrinr • Geological Survey 

6.0405 r LOO HA7ARD INFORMATtDN . Utll.PA n 


This report describes the flood potential 
in Logan County, West Virginia, as it lit: 
disaster of 26 February 1972. The repor 
of information and data compiled previ 
topographic and other data compiled s 
terations resulting from the intense flow 
Contained in the report arc profiles ;iiul 
the extent and magnitude of probable 
Buffalo Creek from its mouth upstream 
die Fork, a distance of about 16 ntilet 
based on post-disaster channel conditior 
extent possible, the emergency debris i 
cleanout undertaken during the first foil 
aster. 

Pul). Apr. 72: 40p., U.S. Army, Corps of E 
Abstract provided by FDAA 
SUPPORTED BY U S Dept, of Defense 

6.0406, STORM CHARACTERISTICS t 
TENSITY IN WEST VIRGINIA 
W.H. DICKERSON. West Va University. 

stilutc, Morfionitwn, IVrti I'irgbmr 26501 
The objectives of this study arc to ileierm 
frequency relationship for West Virgi 
diurnal, seasonal, and topographic i 
characteristics ami the occurrence of ext 
Intensity-frequency relationships will he di 
of I to 24 hours and for the Weather 
day. Selection of extreme-precipitation 
the data sample will be done by cnmpnl 
center around the study of churnctcrisi 
extreme storms. Thu results are expecli 
for delineating areas of homogenous r; 
and for depicting ureal variations of 
selected periods. Results can he used in ■ 
structures. 

SUPPORTED BY U S. Dept, of Interior 

6.0407, REGIONAL FLOOD-ERHQ 
(PHASE. II) 

D.C. CONGER, U S. Dept, of the Interim 
Mtuhson, Wisconsin 53706 
The design of any structure within the In 
plain requires it knowledge of the ntitgt 
of floods for that particular water coi 
Phase I of this study (1959-70), llood-fn 
have been defined for all size druim 
frequencies up to a 25-year flood mid fri 
year flood for drainage areas over 20 s< 
ten years of record are required to ade 
year flood for drainage areas under 20 si 
With additional data on flood character: 
streams over the next tun years, the c 
flood- frequency relationships present!) 
flood frequencies for at least a 50-year 
mined for streams with any size drainage 
Continue operation of network of crest-stu 
ing stage-rainfall gages to sumple flood i 
flows will be correlated with various dr 
teristics (including geology). Also, rcec 
flows nl selected sites will be extended 
: inf, -ri nnff n nftnl , InnD.tprm n'nf 


MAJOR DISASTER TYPES 


netic tape Six roving gages were calibrated hy the Dawdy 
Model. One roving gage was relocated and another was 
reestablished. Two crest-stage gages were discontinued and 
two new ones established. 

One or two old crest-stage gages will be relocated and a few 
new ones established. Crest gages will continue to be rated 
and indirect measurements verified with current meter mea¬ 
surements. Additional parameters will be studied to give 
better regression equations Data will he prepared for the 
Dawdy Model Unit rainfall at 5 minute intervals needs to be 
prepared for 5 long-term U.S. Weather Hurcitu Stations. 1'his 
data will be merged with data from the roving gages to 
generate new Hood frequency curves. 

SUPPORTED BY IJ.S. Dept of Interior • Geological Survey 

6.0408, HYDROLOGIC EFFECTS OF A SMALL RESER¬ 
VOIR ON TIIH WATER SYSTEM OF NEDKRI.O CREEK. 
WISCONSIN 

PA HAMMERER, U S. Dept, of the Interior. Geological Sur¬ 
vey. Madison, Wisconsin 53706 

Many small impoundments arc being planned and built in 
southwestern Wisconsin for recreation and upstream flood 
and erosion control. Most of the upper reaches of the 
perennial streams are spring fed and Contain trout. Informa¬ 
tion is needed on the effects of these reservoirs on the 
hydrologic systems in the basins under consideration, includ¬ 
ing changes in runoff, ground-water movement, and spring 
flow. Information is also needed on the effects of the reser¬ 
voirs on downstream water quality that may affect trout 
populations. 

I. To define and describe the existing hydrologic system and 
water quality in the basin. 2. To determine the effects of the 
reservoir and cultural changes brought about by it on (he 
hydrologic system and water quality in the basin. 

The study will be conducted in three consecutive phases. The 
first phase will consist of defining existing physical and 
hydrologic conditions hy mapping geology and bind use, and 
measuring various hydrologic and water quality parameters 
The second phase will document changes during the con¬ 
struction period. The final phase will evaluate hydrologic and 
water-quality changes caused by the reservoir. 

Collection and analysis of basic hydrologic data (strcainflow, 
spring flow, precipitation, temperature, and ground-water 
levels) arc continuing. Suspended sediment concentration, 
suspended sediment and bed material particle size, and quali¬ 
ty data are collected at high flows. 

Collection of basic hydrologic data and water quality and sedi¬ 
ment data at high flows will continue. When construction 
begins this summer, collection of water quality and sediment 
data will he intensified to monitor changes caused by con¬ 
struction activities. 

SUPPORTED BY U.S. Dept, of Interior • Geological Survey 

6.0409, FLOOD INUNDATION STUDY. WISCONSIN 

J.O S/ILRMAN. U.S. Dept of the Interior. Geological Survey, 
Madison, Wisconsin 53706 

Purpose: To determine inundation limits for flood discharges so 
that meaningful zoning ordinances may be formulated. 

Methods: The priority of areas where Hood inundation studies 
will be conducted is to be determined by potential and/or ex¬ 
isting hazard and the availability of topographic and 


SUPPORTED BY U.S Dept, of Interior • Gcolof 

6.0410, WATER RESOURCES POLICY IN W 
VOLUME IV - FLOOD PLAIN MANAGEMEN 

J.A. KUSEEJi, Unlv. of Wisconsin. Water Resoi 
Madison, Wisconsin 53706 

Abstract: Two basic issues are eonsidered-the ad 
constitutionality of regulations to preserve Hoc 
as open spaces, and the basic problems in planni 
dination of flood plain management efforts 
state, regional, anti local elements. The first is 
legal research of case law across the nation. Im 
the second issue concerned review of govcrru 
plain management efforts in the southeastern W 
through literature review, telephone surveys, an 
An appendix discusses open space regulations ; 
such regulations. 

Pub. 1971. 286p.. M IS No. PL1-206 223: PC S3.0C 

SUPPORTED BY U.S. Dept, of Interior - O.W.R 

6,0411, NEW TF-CliNIOUES FOR DELINE 
FLOOD PLAIN HAZARD ZONES - SOIL SUR' 

CM. LEE, Univ. of Wisconsin, Water Resources C 
nn, Wisconsin 53706 

Abstract: Part 1 describes investigations designed 
interpretations of detailed soil maps, as a means 
ing flood plain boundaries for regulatory purp 
describes similar studies based on interpretation 
Six Wisconsin -sites were studied. Boundaries 
floods determined hy engineering methods woi 
basis of comparison. Results showed that reason; 
boundaries of 100 year floods can be drawn in 
by interpretation of detailed soil maps Results 
studies showed that flood plain boundaries ct 
drawn by interpretation of aerial photographs, in 
physiographic features were distinct. 

Pub. 1972: l()4p., N I'lS No. PH-21 I .725: PC $3.00 

SUPPORTED BY U.S Dept, of Interior • O.W.R 

6.0412, REMOTE SENSING FOR RESOURCE 
MENT AND FLOOD PLAIN DELINEATION 

C.J. MU.ERr.D, Univ. of Wisconsin, School of 
Madison, Wisconsin 

Abstract: Remote sensing is becoming an extreme 
research tool in modern resource management 
Water resource managers can use remote seasin 
provide supplemental information in regions wh 
bus been hampered by the lack of suitable hyc 
and other resource information. Continued pre.< 
eroachment am! development on flood plains wj 
need for more comprehensive planning bused oi 
accurate information about an entire rive 
watershed. With respect to flood plain delinea 
sensors cannot be used to predict the height of f 
They can provide information to indicate are; 
flooded which should help improve flood predt 
on theoretical models. Remote sensors offer 
Tosource inventory system which can be used to 
traditional detailed studies and serve ns an impc 
of information in regions where detailed stui 
available. Remote sensors generate u great deal 
there is danger of accumulating more infnrnmti 


Pub. Aug. 72: iKp. N'flS No. PB-19S 086: HC $3.00 ME 
$0.65. 

SUPPORTED UY US Dept oflnterior • 0 W R.T. 

6.0413, THE USE OF DETAILED SOILS INFORMATION 
FOR DELINEATING AND REGULATING FLOOD 
PLAINS • LEGAL AND ADMINISTRATIVE CONSIDERA¬ 
TIONS 

D A. YANGGEN , Univ of Wisconsin, Water Resources Center, 
Madison, Wisconsin 5.1706 

Abstract: The preferred method for establishing flood zones is 
by means of detailed engineering flood predictions and 
hydraulic studies, there are situations where such studies will 
be delayed for a number of years Rather lhan leave areas 
unregulated, such as scattered flood plains used for recrea¬ 
tion and agriculture, detailed soil survey information can be 
used, especially in mature landscapes, to delineate regulatory 
flood hazard areas The legal considerations relevant to 
Wisconsin flood plain zoning, as well as the advantages and 
limitations of using soils information for establishing flood 
plains, are identified- 

Pub. 1972; 77p., NTlS No. PU-21! 324: PC $3.00 MF $0.95. 

SUPPORTFD BY US Dept oflnterior • O.W.RT 

6.0414, FLOOD INVESTIGATIONS IN WYOMING 

/AIK LOWHAM, U S Dept, of the Interior, Geological Survey, 
Cheyenne, Wyoming 

Ihc optimal design of highway drainage structures requires a 
knowledge of the magnitude and frequency of peak 
discharges expected at a given site. This knowledge may be 
derived either from data collected at the desired location or 
from regional analysts of peak-flow characteristics. The pau¬ 
city of peak-flow data for small drainage hasins in Wyoming, 
particularly for ephemeral streams, restricts the* use of 
presently available regionalization techniques. A network of 
peak-flow, partial-record sites is needed to supplement the 
existing network of continuous-record streamflow stations. 

The main objective is to obtain sufficient hasic hydrologic data 
to define the magnitude and frequency of floods on n re¬ 
gional basis for the entire state and to publish the interpreta¬ 
tive analysis in easily usable form. On request fiom the 
cooperator, flood-flow characteristics of streams at specific 
sites will be determined by studying such factors as: history 
of past floods; distribution of flow across the flood-plain and 
main channel, and mean velocities in the main channel and 
overflow areas. 

Available flood data will he analyzed, and sites for crest-stnge 
gages will be selected where they will supplement best the 
existing network of continuous-record stream-gaging stations. 
Stage-discharge relations win be defined for each crest-siage 
site by recording water stage and by making current-meter 
measurements, indirect measurements of peak flow, or by 
using the ’step-backwater method.* Basin characteristics that 
are pertinent in flood-frequency analysis will be determined. 
Frequency characleristics will be related to basin charac¬ 
teristics by regression analysis. Peak-flow measurements will 
be made at miscellaneous sites where unusual floods occur. 

Modification of the crest-stage gage network was continued in 
order to intensify data-collection efforts in the plains areas of 
the stale. Four stations were discontinued, three new stations 
were established, and eight stage-rainfall stations (from pro¬ 
ject Wy 64-01iC) were converted to crest-stage stations. 
Data from all partial-record stations having five or m ire 


letter reports were submitted to the Wyoming Hig||u,,j |, 
partment. supplying them with requested information (ini 
Abridged) 

SUPPORTED HY U S. Dept of Interior • Geologiciii Su, u .> 

6.0415, STUDY OF FLOOD HYDROGIMPH.S Km 
SMALL DRAINAGE HASINS IN WYOMING 

UNKNOWN, US. Dept, of the Interior. Geological .S,uv<> 
Cheyenne, Wyoming 

Optimum design of highway culverts requires knowledge u K 
magnitude ;ind frequency of peak discharges and u>Unu 0 ,. v 
peeled at a given site. Knowledge of the characteristic <,h.i|>e 
of flood hydrographs is essential in culvert design if liiglm.iy 
embankment storage is to he considered in reducing the p ( Mk 
discharge. Also there is little information available llM ,j |f 
diverse climatic anti physiographic conditions that govern 
floods on small drainage arcus in Wyoming. 

The objectives of the study arc to. ( 1) Define the m.ignlta.ic 
and frequency of flood volumes to he expected hum im.ill 
drainage areas in Wyoming. (2) Define the ehinuctcnsiu 
shape of flood hydrographs in relation to the physical Kmi.u . 
(eristics of the basins. (3) Develop a rational method nf , K 
counting for the effect of embankment storage which will in- 
useful in culvert design. 

Rainfall and runoff data are collected on 49 drainage h.nnn 
(under I I sq. Mi.). Principal instrument on each ha-in ii ,i 

stage-rainfall recorder with supplementary recording .I 

nonrecording rain gages on basin perimeters. Slagc-disclwrgi- 
relations will be determined; physical characteristics of tin- 
basins will he measured ami mnofT characteristics will N 
determined fiom data collected by the gages. Rainfall ik-A 
discharge-volume relations will be determined ami dlseh.iq.v 
and volume frequencies will he developed. Coinpntcrr/ol 
programs will be used for statistical analysis such a.s imilirplr 
regression and for synthesizing runoff by means of rainfall ru 
nolT models. 

A modification to the infiltration concept of the rainfall-nmolf 
has provided better results in basin-model calibration tolinr 
of four stations. Ihc modification, considered applicable h> 
semi-arid areas, considers infiltration throughout a drainage 
basin as being nonlinear in both distribution and time. A Ml 
year record of annual peaks and volumes has been synthes¬ 
ized from a 60-year rainfall record at .Sheridan, Wyoming 

Data collection will he continued at 24 of the 49 stations Hus 
is the Final year of the study and 4 stations are considered in 
have sufficient data and 25 stations have insufficient data .mil 
have been discontinued. Rainfall-runoff basin-model ealihu 
lion will be continued and long-term rurmoff records will he 
synthesized from long-term rainfall records. A final report 
will be completed. 

SUPPORTED HY U S. Dept, of interior • Geological Snru) 
7. HAIl, 

INDIVIDUAL ASSISTANCE 

7.0001, ESTIMATING CROP LOSSES DUE TO HAH 
STATISTICAL SUPPLEMENT TO AGRICULTURAL 
ECONOMIC REPORT NO. 267 

L.M. BOONE, U.S. Dept, of Agriculture, Economic & Slat 
Anal sis Div., Washington, District of Columbia 20250 



vested acre and as a proportion of annual production, by 
county and crop in Hie 10-Slutc sample area; estimated an¬ 
nual hail losses to major crops, by county and per square 
mile of land in the 10-State sample area; and lists of counties 
where crop production data were unavailable or inadequate 
during the study period, 1966-70. 

Pub. Sept 74: 84p., Slut. Sup. to Ag Economic Rpt No. 267, 
U S Dept of AG . ERS. SVnsli , DC 

Abstract provided by FDAA 

SUPPORTED BY LI.S Dept of Agriculture - ERS 

7.0002, MEASUREMENT AND ANALYSIS OF FARM 
RISKS. LOSSES. AND INSURANCE 

L.A. JONES, U S Dept, of Agriculture. Farm Production 
Economics Div , Washington, District of Columbia 20250 
(EE3-5-54-00) 

Objective: Detcrmiiu' farm risks, their causes and economic 
cost, and methods of dealing with (hem Maintain and im¬ 
prove statistical series on crop insurance premiums and in¬ 
demnities, fire losses, farm accidents, farm properly and lia¬ 
bility insurance, social security, and workmen's compensa¬ 
tion. 

Approach Collect data from insurance companies. Stale ami 
Federal insurance agencies, and farmers on farm insurance 
coverage, premiums, and indemnities by type of insurance 
and geographic area. Analyze causes of insurance losses and 
developments in insurance legislation and insurance policies. 
Develop information from farm surveys and oilier sources on 
farm risks and risk bearing methods 

Progress Crop-bail insurance and Federal crop insurance in 
1972 totaled a record $5.1) billion. Premiums amounted to 
$176 million and indemnities $104 million Crop-bait in¬ 
surance companies (laid indemnities of $79 million and the 
Federal Crop Insurance Corporation paid $25 million. An 
analysis of insurance to reimburse farmers and ranchers for 
production losses due to pesticide bans resulted in a publica¬ 
tion. A staff paper, prepared for internal use (inly, attempted 
to establish criteria for designating emergency areas ami 
determining individual eligibility for emergency loans. 

SUPPORTED BY U S. Dept of Agriculture - ERS. 

7.0003, A .STUDY OK CROP-HAIL INSURANCE 
RECORDS FOR NORTHEASTERN COLORADO Willi 
RESPECT TO TIIF DESIGN OF THE NATIONAL MAIL 
EXPERIMENT 

ET. SCIUCKEDANZ, State Water Survey. Vrluviti. Illinois 
61801 

Abstract: The specific purpose of the proposal was the evalua¬ 
tion of selected statistical tests mid experimental designs re¬ 
lated to the daily experimental unit in a single area through 
use of historical crop- hail loss data. This purpose was 
originally intended to lie accomplished by evaluating the 
sampling requirements for three basic experimental designs 
utilizing the daily experimental unit and crop insurance data 
for crop-damage seasons These designs included: random-ex¬ 
perimental. in which days are randomized over a single target 
area into seeded and non-sceded days with the non-sccded 
days being the control; random- historical, in which a ran¬ 
dom choice is made of days to be seeded over a single target 
area with the historical record being the control; and con¬ 
tinuous-historical in which all the hail days over a single tar¬ 
get area arc seeded with the historical record being the con- 


Pub Nov 70; 96p . N'US No PIM97 644: PC $3.00 Ml- 
SO 95. 

SLIPPORTED BY U S Natl Science Foundation 
7.0004, SOYBEAN PIIY.SIOLCX1Y AND MANAGEMENT 
JJ. I'ORSt', Purdue University, Agricultural Experiment Sta , 
Lafayette, bull,inn 47907 (IND016K4J 
Objective: E\ .ilujtc certain morphological and physiological 
responses of field crops to cultural practices and environmen¬ 
tal conditions Examine crop response to environmental 
hazards that defoliate or damage the crop 
Approach Field .nul/or laboratory studies will be conducted 
with soybeans. Emphasis will be placed on measuring the ef¬ 
fects of deleterious environmental phenomena on crop 
growth ,md yield. Defoliation, stem breakage, and stand 
reduction may he used to simulate natural damage Measure¬ 
ments of photosynthesis, translocation, ciop yield and C|ualily 
will he emphasized. 

Progress A study was initiated to determine the effects of 
100% defoliation, and one-half height cut-off treatments ap¬ 
plied at six stages of reproductive growth, on Mark and 
Beeson variety soybeans. Similar experiments were con¬ 
ducted by Iowa and Arkansas researchers to determine how 
response varied at these locations. This information is desired 
by tile Mail Insurance Industry to determine if one hail loss 
adjustment chart appears adequate for the main soybean 
producing areas All defoliation treatments reduced seed 
yield, with yield reductions being greater on Mark than 
Beeson variety at any one growth stage .Seed yield of Mark 
ami Beeson varieties was reduced 8.3% ami 77% from check 
yields when plants were defoliated at the RX stage Yield 
reductions due to one-half height cut-off treatments were 
similar to but more vaiinhle than those for defoliations ap¬ 
plied at comparable growth stages. Date of maturity was 
delayed slightly by treatments applied at early reproductive 
stapes, whereas treatments applied at later stages caused 
plants to mature 3 to 6 days earlier than untreated plants. 
The effect of 0. 25. and 50% stand reduction applied at the 6 
Irifolinlati* leafslage and an early reproductive stage was stu¬ 
dies! in another experiment. Slight, mui-significant yield in¬ 
creases were associated with early stand reduction treat¬ 
ments. Seed yields were reduced a maximum of 26% when 
onc-h.df of the plants were removal at the early reproductive 
growth stage. 

SUPPORTED BY U.S. Dept of Agriculture - C S.R S. 

7.0005, ECONOMIC AND INSTITUTIONAL CONSIDERA¬ 
TIONS OF SUPPRESSING MAIL 
/.. JiOO A7-.. Univ of Nebraska. U S D A Nat Resour. Ec Div.. 

Uni obi, .Whru.vU 6R503 ( NRF.9-2-2S-01) 

Objective: Analyze crop losses from hail, by crop and by coun¬ 
ty, for selected regions of the United States, analyze prospec¬ 
tive shifts in patterns of agricultural production that might he 
induced by large scale hail suppression; analyze comparative 
economics of bail insurance, hail suppression and no protec¬ 
tion for selected farm resource situations, and analyze alter¬ 
native institutional arrangements for organizing, operating 
and financing operational hail suppression systems. 

Approach: Estimated crop losses from hail will he derived from 
long-term insurance loss records and agricultural production 
statistics. Use linear programming to evaluate the prospective 
effect of hail suppression upon the relative comparative ad- 


ouuc, anu 17 umni) imi a .lumpiEi •«> mi iintM »v»» 

sion. Over TO percent of has! loss involves 6 crops located in 
23 States Land inventories, cropping patterns, and produc¬ 
tion cost budgets by county, crop, ami soil resource group 
were prepared for Nebraska. These data are basic to analyses 
of the impact of hail suppression on cropping patterns, com¬ 
parative producing advantage, and selection of the host 
means of spreading crop loss risk at the farm level in areas of 
high bail risk. A field stud) of organisational, operational, 
and financial characteristics of existing hail suppression pro¬ 
jects has begun. The purpose is to determine the type of pro¬ 
ject that wjll best satisfy nil parties concerned. 

SUPPORTED RY U S Dept, of Agriculture - F.R.S. 

7.0006, WEATHER MODIFICATION IN NORTH DAKOTA 

WJ. PROMERSUFRGF.R. Notch Dakota Stale University, 
Agricultural Experiment Sta., forgo. North Dakota 58103 
(ND-H-04-018) 

Objective: Characterize the climatology of hail storms in 
southwestern North Dakota Determine whether seeding con¬ 
vective storms causes a reduction in intensity of hail anti im¬ 
pact energy of hailstorms and causes changes in other hail 
parameters in seeded areas as compared with adjacent non- 
seeded areas, and whether seeding clouds with silver iodide 
causes a precipitation increase in seeded areas and a possible 
'rain shadow' downwind from commercial weather modifica¬ 
tion areas. 

Approach: In North Dakota, hail and drougth losses amount to 
about 50% of all Federal Crop Insurance payments for crop 
losses due to natural hazards. A group of farmers in 
southwestern North Dakota are seeding storms with stiver 
iodide in an effort to suppress hail. A weather modification 
firm seeds clouds in the north central part of the state for 
precipitation increase. 

Progress: Project has been inactive because of lack nf person¬ 
nel to collect data. The graduate research assisttintship as¬ 
signed to this project Inis been vacant for over a year. A con¬ 
ference was held with ihe Institute of Atmospheric Sciences 
at Rapid City, South Dakota. The results of this conference 
indicate that this project should be continued. The interest in 
weather modification in North Dakota is increasing. 

SUPPORT ED BY U.S. Dept of Agriculture - C.S.R.S. 

PUBLIC ASSISTANCE 

7.0007, ECONOMIC AND INSTITUTIONAL CONSIDERA¬ 
TIONS OF SUPPRESSING HAIL 

L.M. BOONE, U.S. Dept, of Agriculture. Economic Research 
Service, Washington, District oj Columbia 

Hie fund transfer will provide support for the final portion of 
the third year of the study by the Economic Research Service 
of the U.S. Department of Agriculture to estimate the 
economic benefits which may be derived from the applica¬ 
tion of hail suppression technology to severe convective 
storms which threaten crops in arcus subject to heavy hail 
damage. During the first year of the study, an estimate of 
crop losses was made by country for selected regions of the 
U.S. and county clusters that would be amenable to potential 
hall suppression activities were determined. During the 


with the National ('cuter for Atmospheric Rose 
native institutional arrangements foi organi /11 
and financing an operational hail suppression sy: 

SUPPORTED BY U.S Natl. Science Foundation 

7.0008, STUDIES OF HAIL DAT A IN 197(1.7 * 

.S'.A. ClfANGNON, State Water Survey, l/rfvmu, II 

Abstract: The research effort of the project has 1 
corned continuation of the 1967-79 field neluu 
and ensuing analyses, plus studies relating t<* (I 
tin) benefits and economics of hail suppiessin 
types of surface hail and rain data. (3) cvnlnuln 
pression efforts, and (4) continued refinemc 
recording gage. An unfulfilled goal xvns to gailu 
be used in evaluating the hail detection cap 
unique dual wavelength radar system. The 
further verified the cxistunce of great ntcnlxp.u 
of hail. Importantly, this network of bailpad 
denser than the prior Illinois networks, provnl 
hailstre.iks 

Pub. Dec 72: 42p , NTIS No PR-228 777/9. I' 
$.1.45. 

SUPPORTED UY U S Natl Science Foundaihw 

DISASTER MITIGATION 

7.0009, URRAN GEOLOGY Pl-AN FOR ('A 
THE NATURE. MAGNITUDE. & COSTS C>|- 
HAZARDS & RECOMMENDATIONS I 
MITIGATION (ARBREV) 

J 'i\ ALFORF, State Div. of Mines A Geology 
California 95814 

Abstract: This report recommends loss-reduction 
)0 geologic problems which collectively thie 
mated $55 billion loss in California's urban au¬ 
to 2000. The problems are earthquake shu 
mineral resources to urbanization, landsliding. 
sion activity, expansive soils, fault ilisplaeem 
hazards, tsunami hazards, and subsidence, 
describes the nature, distribution, mid inagni 
problem, as well as costs and effectiveness of 
reduction measures, and agencies responsible f< 
surcs. 

Pub. Jtm 73: Hip.. NTIS No. Pll-222 447/5: I 
1.45. 

SUPPORTED RY U.S. Dept, of Housing A Ur 
mem 

HAZARD REDUCTION 

7.0010, NATIONAL HAIL RESEARCH F 
SUPPORT FOR 1973 - COLORADO 

J.W. FfROR, Natl. Center for Atmosph. Res., fiou 
80302 

Funding for the National Hail Research Expcrimc 
FY 1973, has been accomplished in two incrcm 
increment was completed in August 1972. as a 


6-146 


to C-760 This award will provide the second increment, and 
will complete the funding required for the second rich) 
operating summer of NHRK in northeastern Colorado in 
1973 This project is being conducted by the National Center 
for Atmospheric Research (NCAR) as a part of a five-year 
study of hailstorm microphysics and dynamics with the objec¬ 
tive of testing the feasibility of suppressing large hail forma¬ 
tion in storms through silver ioditle seeding. Research is 
being accomplished through the participation of seven 
university groups and the cooperation of five federal agen¬ 
cies. The first field operating summer during May, June, and 
July 1972. provided 22 hail days Seeding was conducted on 
12 of these days, and on 10 days observations were made on 
cloud mechanisms using instrumented aircraft, dual 
wavelength radars, and 6(10 square mile ground meteorologi¬ 
cal network High values of liquid water content in (he (tail 
forming areas of the storm were observed by means of an ar¬ 
mored 1-28 research aircraft. Observations and seeding will 
be continued during the summer of 1973 to provide addi¬ 
tional data. 

SUPPORTED BY U S Natl Science foundation 

7.0011, THE NATIONAI HAIi. RESEARCH EXPERI¬ 
MENT SUMMER 1971 SUMMARY REPORT 
UNKNOWN. Nall ('enter for Atmosph. Res., Htnthkr, 
Culotuilo 8U302 

Summer 1973 was the second of five planned field research 
seasons of the National Hail Research Experiment to fin liter 
our understanding of the physics and dynamics of hailstorms 
and to test the feasibility of hail suppression. 

Valuable new cloud physics data were gathered in 16 vertical 
penetrations of the sailplane Explorer in the updraft of cumu¬ 
lus congestus ami in 27 hori/ontal penetrations of (he ar¬ 
mored I -28 aircraft through the core of more severe convec¬ 
tive storms In addition, several multi-aircraft research Rights 
around and under storms contributed new observations oil 
the dynamics of severe storms Also, the detection of hail has 
been confirmed and the internal di.sliibution of water sub¬ 
stances throughout the life cycle of severe storm* was again 
observed and recorded by 2 dual-wavelength research radars. 
Dual-Doppler research radars also provided new data on the 
wind fields in ami below storms. 

There were 6 declared Hail Days. 2 of which were seeded with 
airborne silver iodide flares burned in the storm updraft at 
cloud base. 

No significant increase in silver concentration could he de¬ 
tected, from the beginning to the end of each season or from 
season to season, in the ecological systems monitored in the 
experimental area. 

Pub. Dee. 73: 93p . Natl. Hail Res Exp. Data Rtp. No 73/2, 
NSK, Wash., P C 

Abstract provided by FDA A. 

SUPPORTED BY U.S. Natl Science Foundation 

7.0012, HAIL AND LIGHTNING - COLORADO 

ft. WEfCKMANN , U.S. Dept, of Commerce, Environ. Research 
Laboratories), Houhtcr. Colorado 80302 

Technical objective: Develop and employ ohservational 
techniques and equipment to determine the dynamics, the 
physical and meteorological structure, anti the mechanisms of 
the hail producing storms To investigate the feasibility of in- 


Approach. Provide technical direction for the surl 
tion network of the National Hail Research E> 
HRE) and conduct storm dynamics mesoscatc : 
aboard RET’ aircraft Provide technical directrcu 
research efforts associated with Kennedy Space 
duct lightning suppression by chaff seeding e 
the northeast Colorado area. 

Results of APCL participation in NHRE are 
’NOAA flail Research Project -• Summer 19 
Report,' by B R Phillips Results of APCL dire 
are, reported in 'Plinse II of Lightning Control, 
March 1972, by H. \V. Kasemir 

SUPPORTED BY U.S Dept, of Commerce - N < 

7.0013, EXTENDED AREA EFFECTS FR< 
WEATHER MODIFICATION 

f..O. GRANT, Colorado Slate University, School 
ing, Ion Calf ins. Colorado 80321 

This grant is the second phase of a three year pre 
to evaluate (he reality and magnitude of extra 
effects that may result from cither planned or it 
culizcd weather modification, with a significant | 
study directed toward the extra area effects r 
National I fail Research Experiment. The societ; 
of this research rests not only in the degree ai 
control to he required of planned weather modif 
various governmental levels but also in gaining 
derstnnding of the extent to which society is 
modifying its larger scale diniate through die nr 
mented localized weather effects of metropolitan 

SUPPORTED UY U S. Null. Science Foundation 

7.0014, NATIONAL HAII. RESEARCH EXP 
COLORADO. NEBRASKA, WYOMING 
UNKNOWN, U.S. Natl. Science Fouiulation. Was 
tria of Cofunihui 20550 

Abstract: The statement concerns experiments in 
iodide will be delivered by various means it’ 
selected developing bail cells to develop and to 
for modifying bail- storms in ordci to suppress ' 
of hail of damaging size. The test area is ecu 
Pawnee National Grasslands in northeastern ( 
comprises parts of l.ognn, Morgan, and Wi 
Colo.; Clicyene and Kimball Counties, Nebr., 
County, Wyo. Hie temporary alteration of prec 
terns in the sparsely settled lest area will have ; 
pact. T he level of silver resulting from the silver 
expected to he higher tlmn for other sccdin; 
Hazards from rockets and rocket parts ate miniv 

Pub. Mar 72: 2 Ip . NTLS No. PB-207 539-F: P 
$0.95. 

SUPPORTED BY U S. Natl. Science Foundation 

7.00 IS, DESIGN OF HAIL SUPPRESSION FT 
IN ILLINOIS 

G.M. MORGAN, Univ. of Illinois, School of l.ibe 
Ihhui, Illinois 6)801 

Tliis grant provides for the first half of the sect 
year of a study to determine the desirability of 
pcrimcntal design for a hail suppression npci 
.State of Illinois, and to so advise the Illinois goi 
citizens. The study draws upon data taken in I 


Research Experiment. 

SUPPORTED BY U S Natl Science Foundation 

7.0016. THUNDERSTORMS AND HAH. DAYS PROBA- 
0(1.(TIES IN NEVADA 

CM SAKAMOTO. US Dept, of Commerce. Natl. Weather 
Service, Sail LaU City, Utah 

Abstract: A computer program was developed to provide 
probabilities for selected number of thunderstorm days in a 
month and in a year. In addition, probabilities for selected 
number of hail days in a year were determined. Two distribu¬ 
tion models were tested in the analysis: Cn> Poisson and (h) 
negative binomial The program was applied to five locations 
in Nevada Results show that for Nevada, the Poisson dis¬ 
tribution fits the monthly thunderstorm days for the months 
November through April, while the negative hmomial fits this 
variable better from May through October. The negative 
binomial model also fits the annual thunderstorm days in 
Nevada. Annual hail days distribution favored the Poisson 
distribution where the frequency was small The negative 
hinomial fitted the annual hail days distribution at Ely and 
Elko Cumulative probabilities arc presented for these varia¬ 
bles at the five sites, including Elko. Ely, Las Vegas, Reno, 
and Winnemucca 

Pub. Apr 72: 33p , NTiS No COM-7UOS54. PC S3.U0 ME 
$0.95. 

SUPPORTED BY US Dept of Commerce - N O A A 

7.0017, TRACER STUDIES IN THE NATIONAL HAIL 
RESEARCH EXPERIMENT INURE) 

J.A . YOUNG. Battellc Memorial Institute, Richland, Washington 
99352 

Description: Three specific areas have been outlined which can 
make a substantial contribution to the understanding of 
severe convective storms, l)) Multiple tracer releases can he 
very uselul in the study of air movements and scavenging 
within a convective storm. (2) Agl labeled with iodine-129 
can he uniquely distinguished from normal Agl by neutron 
activation analysis, and therefore has a great potential in 
helping to establish the most desirable location in a hailstorm 
for seeding to suppress damaging hail (3) Simultaneous mea¬ 
surements of cosmogunie radionuclides, nuclear weapons 
produced radionuclides, and radon daughters provide a 
unique means of studying air and hydrmneteor trajectories 
and the rates and mechanisms of the scavenging of at¬ 
mospheric aerosols either during nudc.ilion or subsequently. 

SUPPORTED BY U.S Atomic Energy Commission 

7.0018, STUDY OF THE FEATURES AND ENERGY 
BUDGETS OF NORTHEASTERN COLORADO HAIL¬ 
STORMS - ALSO. WISCONSIN 

C.E. ANDERSON , Univ. of Wisconsin, School of Natural 
Sciences, Madhon . Wisconsin 53706 

This grant provides pan of the third year of support for a three 
year continuing grant CL3I278X to study the dynamics, 
energetics,and cloud microphysics in hailstorms which are 
typical of those heing studied hy the National Hail Research 
Experiment (NHRE) in Northeastern Colorado. Data front 
storms in the Madison. Wisconsin area and data from the Na¬ 
tional Hail Research Experiment will be used to test and 
develop a suitable two dimensional mathematical model of a 
hailstorm which would simulate the actual fields of motion, 
temperature, pressure, precipitation, hailstone formation, and 
their lime dependence as experienced in a typical storm. The 


minutes is required to activate seeding 
them in the proper position beneath the 
sometimes requires decisions to he mad 
echo has confirmed that the storm will 
phase. An initial model has been develop! 
give reasonably rcpreseniative results wi 
available* to date. Further refinements wil 
first year of data from NIIRK becomes n 
accurate* comparison. 

SUPPORTED BY U.S. Natl Science Four 


8. HURRICANES 

INDIVIDUAL ASSlSTAf 

8.0001, THE FEDERAL RESPONSE 
STORM AGNES; A REPORT TO THE S 
TEE ON PUBLIC WORKS, SUBCOM 
ASTER RELIEF 

UNKNOWN, U S. Exec. Office of the Pres 
Preparedness, Hhs/uTigmri, District of Coin 

This report covers the activities of the (3 
Preparedness and other Federal agencies 
that were declared major disaster areas 
ricatie Agnes and the ensuing tropical 
together in one report the activities of si 
report highlights (he coordination that w 
local, State, Federal, and voluntary tig 
community services and aiding individu; 
the effects of this disaster. 

Pub. May 73: 62p . Fed Disaster Assist 
HUD, Wash., D C 

Abstract provided hy F'DAA. 

SUPPORT ED BY U.S Dept, of Housing 
ment 

PUBLIC ASSISTANC. 

8.0002, COASTAL STORM DAMAGE 
REFERENCE TO THE DELMARV 
DELAWARE, MARYLAND, VIRGINIA 

FJ. ,5IF/I YF., Univ. of Delaware, School 
Delaware 19711 

Objectives-. Recent storm damage along tb 
the result of both meteorological and I 
project will: (I) provide information on t 
cant past storms including water levels, 
tion patterns, storm tracks and the resit! 
natural and human environment; (2) del 
areas with a significant hazard potential 
present-day land use. (3) designate those 
past or proposed development or modifier! 
ing damage potential as the result of in 
industrialization or recreational use; (4! 
and beneficial practices affecting coastal 
recommend actions for limiting the futui 
storms in Delaware. 

How Information will be applied: This i 
relayed to the Delaware portion of the A 
purpose of developing coastal zoning pol 
damage h-izards o be i Dlen en er h st 


civil defense records, highway department, and historical 
documents. 2 Compilation of predicted tide heights and <i 
comparison to ohserved water levels during coastal storms in 
Delaware Bay, and ocean coast 3. Map of the coastal areas 
of Sussex County inundated during maximum high water, 
March. 1962, 4. Delineation of six primary land uses in the 
coastal /one of Sussex County. Delaware as shown on the 
1954 and 1961 aerial photos. 

For additional information pertaining to this project contact Dr 
William S. Gaither, Dean. College of Marine Studies, Univer¬ 
sity of Delaware, Newark, Delaware 197 II. 

SUPPORTED BY U S. Dept, of Commerce • N.O.A.A. 

8.0093, EFFECTS OF TROPICAL STORM AGNES ON 
THECHF.SAPEaKE BAY 

D CORRF.LL, Smithsonian Institution, Washington, District of 
Columbia 20560 

To participate in the preparation of a summary report on the 
effects of Tropical Storm Agnes on the Chesapeake Buy as 
well us in the preparation of an appendix to the report. 

SUPPORTED BY U S. Dept, of Defense - Army 

8.0004, FEDERAL PLAN FOR METEOROLOGICAL SER- 
VICES & SUPPORTING RESEARCH - FISCAL YF.AR 
1974 

UNKNOWN, U S. Dept of Commerce, Natl. Oceanic <fc At¬ 
mos. Admin., Washington, District if Columbia 20235 

Abstract: The federal plan is the ninth in an annual scries 
developed hy the federal coordinator for meteorological ser¬ 
vices and supporting research in icsponse to section 304 of 
Public Law 87-843. This plan focuses on the provision of ntc- 
tcrnlogicul services that will contribute to the public health, 
safely and welfare and to the effective use of the environ¬ 
ment The highest priority is being given to additional efforts 
needed lo observe, predict, and provide warnings on severe 
storms, such as hurricanes and tornadoes. 

Pub. Jun. 73: 62p.. NTIS No. COM-74-IOI79/1: PC $5.25 MF 
$1.45. 

SUPPORTED BY U.S. Dept, of Commerce • N.O.A.A. 

8.0005, ATLANTIC HURRICANE SEASON OF 1972 

/?.//. SIMPSON, U.S. Dept, of Commerce, Natl Weather Ser¬ 
vice, Miami, Florida 

Abstract: A general overview of the 1972 hurricane season in 
the North Atlantic is presented together with detailed ac¬ 
counts of all named tropical cyclones. The 1972 hurricane 
season was notable for at least three resoiis. First, fewer trop¬ 
ical storms and hurricanes formed in the Atlantic than in any 
season since 1930. Secondly, in 1972 as in 1971. most of the 
tropical cyclones developed in temperate latitudes, Agnes 
being the only one lo form in Ihe Tropics. Finally, 1972 will 
be remembered ns the year of record hurricane damage. Hur¬ 
ricane Agnes, following a 700 mile overland excursion after 
its landfall in northwest Florida, was responsible for the most 
damaging Hoods ever recorded. Excessive rains fell in 
Pennsylvania. Maryland, and Virginia. Properly damage in 
the U.S. attributed to Hurricane Agnes is estimated to be 
near $3.1 billion. 

Pub. Jan. 73: I2p„ NTIS No. COM-73-50496-04-03. 

SUPPORTED BY U.S. Dept, of Commerce - N.O.A.A. 

8.0006, APPLICATION OF ECONOMIC ANALYSES TO 
HURRICANE WARNINGS TO RESIDENTIAL AND 
RETAIL ACTIVITIES IN THE U. S. GULF OF MEXICO 
COASTAL REGION 


the predicted path of the cyclone to take act 
reduce damage and/or loss of life Sometimes 
anil their attendant costs are avoidable, since a 
of the coast is alerted than that which the liurri 
affects. Using general population densities anil 
damage costs due to storms, the authors presen 
game- and decision-theory approach to es 
economic benefits of more accurate prediction, 
suvings lo this economic sector for a substantial 
in 24-hr forecasting accuracies is shown to be 
million in the first year. A general equation is 
various combinations of improvement levels, po 
sities, percentage of those who protect, am 
warnings per season. 

Pub Mar 72: 7p., NTIS No. COM-73-50496-02-0 

SUPPORTED BY U.S. Dept, of Transportation - 

8.0007, THE NATURE AND EXTENT OF ST 
DAMAGE CAUSED BY HURRICANE CAMIL 

U.S. SAIFIR, Unknown Inst, or Indiv. Grant, Mini 

Abstract: The study furnishes a professional opinio 
centage of structural damage caused hy Hurrica 
Mississippi in August 1969. Results are given r 
of tidal storm surge and that caused by or initi; 
The report asserts that at least 60 percent an 
much as 75 percent of the total structural damn] 
wind action or was initiated by wind nctii 
reference is made to the effects on the Pass C 
port-Biloxi coast, information is given on record 
ous hurricanes. 

Pub. Sep. 72. 77p , NTS No. COM-73-10229 P 
SO.95. 

SUPPORTED BY U.S. Dept of Commerce • N.( 

8.0008, EFFECTS OF HURRICANE CAMILI 
LANDSCAPE OF THE URRTON-CHANDELH 
CHAIN AND THE EASTERN PORTION OF 1 
MISSISSIPPI DELTA 

L.O. WRIGHT. Louisiana State Univ. Systems, C< 
Institute, Baton Rouge, Louisiano 70803 

Abstract: Air and ground reconnaissance itnmcdin 
(lie passage of Hurricane Camille disclosed signi 
cations to the natural landscape of the Breio 
Island arc and to the eastern portion of the low 
Delta. Considerable dissection and redepositior 
along beach and barrier formations, and lota 
dominated numerous sections. Trends of redistt 
material strongly reflected the final direction of 
duccd mass transport of water. In the lower < 
was mainly to marsh vegetatation and was a 
high water and surge currents directed almost 
north to south. 

Pub. Feb 70: 24p., NTIS No. AD-709 427: H 
$0.65. 

SUPPORTED BY U.S. Dept, of Defense - Navy 

8.0009, ASSESSMENT OF THE PIIYSl 
GEOLOGICAL EFFECTS OF TROPICAL STC 
ON THE UPPER CHESAPEAKE BAY AND 
TRIBUTARIES 

i.R. SCffUBEL, Johns Hopkins University, Gnu 
Baltimore, Maryland 21218 



Ihis period. From 19-25 June 1972 excessive amounts of ram 
fell throughout much of Virginia. Maryland and Pennsyl¬ 
vania. accompanying the passage of tropical storm Agnes. 
The flooding that resulted was of record or near record pro¬ 
portions throughout the Chesapeake Bay region. Agnes 
unquestionably represents a mayor event in the history of 
Chesapeake Bay The purpose of the study is to examine 
samples taken following the storm to quantify the extent to 
which such a major event affects the estuary. 

SUPPORTED BY U S. Nall Science Foundation 

8.0010, REGIONAL CODF. ENFORCEMENT - HANCOCK, 
HARRISON AND JACKSON COUNTIES. MISSISSIPPI 

P MOiS'TJOY, Coast Code Administration. Gulfport. Mississippi 

Abstract The document contains the case history of a project 
to design, develop, and test a regional code enforcement pro¬ 
gram in the Mississippi coastal area immediately after the 
devastation caused hy hurricane Camille The report covers 
the actual background and events in the establishment of a 
code, a regional code enforcement agency and the funding of 
such a program, and presents an evaluation of the success 
and failures of such a program. Also included is a model ap¬ 
proach in developing and implementing a code and a code 
enforcement program. The project was prepared with the 
idea that it would be most helpful for other areas of the 
United States which have niulli-government.il jurisdictions 
that would like to consider a similar program 

Pub 1972; 95p , NTlS No PH-212 781/9: PC $6.75 MF $0 95. 

SUPPORTED BY U S Dept of Housing & Urban Develop¬ 
ment 

8.0011. GRANT TO DESIGN A REBUILDING PLAN FOR 
GULFPORT. MISSISSIPPI. TO RESTORE THE DAMAGE 
OF HURRICANE CAMILLE, VOLUMES I, II, & 111 (AB- 
BREV) 

UNKNOWN, State Res. & Dev. Center, Jackson, Mississippi 

Abstract. The icport includes four publications prepared for 
the port of Gulfport under EDA funding. They contain n 
management and operations survey of the Mississippi State 
Port Authority at Gulfport, growth potentials of the port, a 
master plan for development of port facilities, and costs of 
developing Mississippi’s coastal waterways and ports. 
Volumes l-HI present overviews of work performed in 
development of a Gulfport master plan, where one existed 
even before the hurricane; the port's role in waterborne com¬ 
merce on the Gulf Coast, and port management methods. 
The growth potentials and management and operations sur¬ 
vey are also included. Role of the port in Mississippi’s econo¬ 
my, typical characteristics of small ports and Gulfport’s assets 
nnd liabilities compared with those of other U S. ports arc 
discussed. 

Pub. Apr 71; lOlp., NTlS No COM-7100931: PC $3.00 MF 
$0 95. 

SUPPORTED BY U S. Dept, of Commerce • Econ. Dev. Ad¬ 
min. 

8.0012, GRANT TO DESIGN A REBUILDING PLAN FOR 
GULFPORT, MISSISSIPPI, TO RESTORE THE DAMAGE 
OF HURRICANE CAMILLE, VOLUMES IV & V fAU- 
BREV) 

UNKNOWN, Slate Res & Dev. Center, Jackson , Mississippi 


cuusvwuys, puii>. ihuumhui hi 

Pascagoula, St. Louis Hay, and Pearl Riv 
Plan concludes Gulfport cannot sucees 
other ports for heavy traffic in bulk ci 
port needs more storage facilities and hn 
well as U> expand the Port laterally. The 
40-foot channel depth. 

Pub. Apr. 71. Illp„ N TlS No COM-7 I -0 
SO.95 

SUPPORTED BY U S. Dept of Cummer 
min 

8.0013, TEXAS COAST HURRICANE 
STUDIES 

NJ UROGDON, US. Army. Estuaries 
Mississippi 39180 

Purpose of smdy/hivcstigalion: To deterini 
of hurricane surge protection plans for 
complex, including effects of the plan on 
terns, salinity, shoaling regimens, deep 
navigation, and dispersion characteristics 

Approach plan: Tests were conducted in ft 
ate the effectiveness of protection aeliic 
plans for hurricane surges and the effo 
modification of tides, currents, salinity, 
terns for normal tides. 

Progress to date: U is apparent that citlic 
hurricane protection plans would provitl 
area inland from the harrier when the 
were closed. The Alpha plan, located on 
Gulf of Mexico, would provide protectio 
since it shelters practically the entire a 
coastline. The Gantnm plan leaves unpre 
lion of West Hay. the entire city of Gnlvc 
Bay. The Tex sis City. l.aMsmme-Hitch 
completed, will provide protection fur 
surges of 15 ft nisi. Test results indrea 
Alpha barrier would have no significant t 
rents, salinities, circulation, or pollutioi 
plan I Gamma barrier would cause sligli 
prism and salinities. 

SUPPORTED BY U S Dept, of Defense 

8.0014, SURVEY OF GULF COAS 
DAMAGE. RESULTING FROM HURR 
AUGUST 1969 

M.L\ CRfSWLf.L, U.S. Army. Waterways 
Vicksburg, Mississippi 39180 

Abstract: The report describes the dumng 
by an inspection team sent to the Missi: 
Gulf Coast regions after Hurricane Car 
but relatively small tropical storm, came 
port, Mississippi, late on 17 August 1969 
of the storm damage are included. Extent 
both from the unusually high winds act 
and from the extremely high tides couhl 
waves. Damage was greatest in low art 
jacent to the coastline. Because of t 
material properties for the various buihll 
of the loading, the report presents imtinl 
More ductile buildings, such as heavy 
struciion, appeared to have survived tl 


storm damage indicated a need for more Intend strength in 
buildings, especially masonry structures, ami for more 
adequate design of connections and other details. 

Puh. Apr. 70: I58p.. NTIS No. AD-707 941: HC $3.00 ME 
$005 

SUPPORTED IIY U S Dept of Defense - Army 

8.0015, HURRICANE CELIA REDEVELOPMENT 
UNKNOWN, U.S. Coastal Rend Reg. Conirn., Corpus Christi. 
Texas 

Abstract: The objective of the report is to catalogue a prelimi¬ 
nary inventory of priorities and needs for each city, county, 
and school district wlliin the seven county Hurricane Celia 
disaster area. 

Puh. Oct. 70: 35p.. NTIS No P0-195 171: HC S3.00 Ml- 
$0.65. 

SUPPORTED MY U.S Dept of Housing & Urban Develop¬ 
ment 

8.0016, MEMORABLE HURRICANES OP 1HH UNITED 
STATES SINCE 1973 

A L SLKiC, U' S. Dept of Commerce. Natl Weather Service, 
f'ort Worth, Texas 7f, 102 

Abstract: Hurricanes which have made landfall in the United 
States or have been near misses are cataloged from 1073 
through 197(1. A track of each hurricane is given along with 
atmospheric pressure, wind velocity, damage estimates, and 
other relevant data. 

Puh. Apr 71: 56p„ NTIS No. COM-71-00610- PC $3.00 MP 
$0.95. 

SUPPORTED IIY U S Dept, of Commerce • N.O.A.A 

8.0017, NATURAE DISASTERS OPERATIONS 
PLANNING FOR SLOWLY DEVELOPING DISASTERS. 
VOLUME I 

A. .YUC7/.S'. litst. for Defense Analysis. Arlington, Virginia 22202 

Abstract: The paper describes a prototype natural disaster 
operations plan for slowly developing natural disasters such 
as hurricanes, floods, or forest tires. An investigation was 
concerned with the emergency operations of local jurisdic¬ 
tions (municipalities or counties) and of the state pertaining 
to natural disasters. It considered the interactions among 
these jurisdictions from die initial organization and training 
phase through mobilization of local forces and evacuation, to 
eventual return and rehabilitation of the evacuees. 

Pub. Ju). 72: U)5p.. NTIS No. AD-749 1)32: PC $3.00 ME 
$0.95. 

SUPPORTED BY U S Dept of Defense - Army 
DISASTER MITIGATION 

8.0018, URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE, MAGNITUDE. & COSTS OF GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THF.1R 
MITIGATION (AHRREV) 

J.T. ALh'ORH, State Div. of Mines & Geology, Sarwnemo, 
California 95814 

Abstract: This report recommends loss-reduction measures for 
10 geologic problems which collectively threaten an esti¬ 
mated $55 hillion loss in California’s urban areas from (970 


describes the nature, distribution, und maguitu 
problem, as well as costs and effectiveness of p 
reduction measures, and agencies responsible for 
stmts. 

Pub. Jun 73: Hip,. NTIS No PR-222 447/5: PC 
I 45. 

SUPPORTED 13Y U.S Dept of Housing & Urbi 
nicnt 

8.0019, CONCRETE UI.OC'K REVETMEN 
BENEDICT. MARYLAND 

7.1'. HALL, U.S. Army. Coastal Engin. Res. Cente 
ton, District of Columbia 20016 

Abstract: Although the project has been coniplet 
one year, it has protected the backshore area thre 
winter storms Figure 9 shows comparative photos 
before and during construction, at completion, ai 
later The problem of protecting banks and b 
lower reaches of rivers entering Chesapeake 13; 
those of the bay. has always been difficult since n 
problem areas consist of.small parcels of land w 
cottages in individual ownership. Many owners ai 
expend large sums of protection. As a result, re 
low-cost, do-it-yourself method of shore proieetio 
numerous. The method outlined herein appears tr 
requirements T his system can no doubt be insl 
owner on a do-it-yourself basis at a cost even lov 
contract price for the protection at Friends 
smuttier camp. 

Pub. Jan 64: 15p., N’l IS No. AD-440 882: HC $3.0 

SUPPORTED IIY U.S Dept, of Defense - Army 

8.0020, NATIONAL HURRICANE OPERATION 
UNKNOWN, ll.S Dept, of Commerce, Natl. Oct 
mos. Admin., Washington, fliurict of Columbia 20 

Abstract: The report is the I lilt edition of the Intel 
tul Plan. It presents the procedures and agreeme 
at the annual Interdepartmental Hurricane W. ; 
fereneu and outlines Clio responsibilities of coopc 
ties. Following a chapter on definitions to facil 
tions. one chapter deals with tropical cyclone ft 
information to he furnished by the National Wen: 
to the Department of Defense. One chapter is dc 
fornuition on aircraft reconnaissance and anothc 
the joint radar tropical cyclone observing and rep 
Subsequent chapters deal with the collection and 
of tropical cyclone reports, the designation 
depressions and cyclones; alternate hurricane war 
Attnutie-transfur control master plan and Nutior 
Service transfer plan; tropical storm surveillance I 
the deployment of experimental environmental 
and finally addresses to which special news releas 
sent 

Pub. Jun. 72: I32p.. NTIS No. COM-72-1 1238: P( 
$0.95. 

SUPPORTED RY U.S. Dept, of Commerce - N.O. 

8.0021, NATIONAL HURRICANE OPERATIC 
1974 

UNKNOWN, U.S. Dept, of Commerce. Natl. Oct 
mos. Admin.. Washington, District of Columbia 20 

An Interdepartmental Plan was first issued in 1962 


mmuul concern related to the Atlantic and Pacific hurricane 
warning services. 

Pub Jun 74: 122p.. FCM 74-5, U S Dept of Comm , NOAA 
Abstract provided by FDAA. 

SUPPORTED BY U S. Dept of Commerce - N O A.A. 

8.0022, FINAL REPORT OF THE DISASTER SURVEY 
TEAM ON THE EVENTS OF AGNES 

UNKNOWN, U S Dept of Commerce, Natl Oceanic & At¬ 
mos. Admin., Washington, Ditfrkt of Columbia 202.15 
On June 23, 1972, during the widespread Hoods that accom¬ 
panied Hurricane Agnes, a disaster survey team was 
designated hy the Administrator of the National Oceanic and 
Atmospheric Administration to review the effectiveness of 
N'OAA's storm and flood warning services and to gather 
detailed first-hand information from the communities within 
the river basins effected by the flood events of Agnes. The 
field survey was completed by June 30. Since then, scverul 
reports concerning the flood disaster have been published, 
the principal one being 'The Agnes Floods-A Post-Audit of 
the Effectiveness of the Storm ami Flood Warnings System of 
the National Oceanic and Atmospheric Administration. A 
Report for the Administrator of NOAA by iho National Ad¬ 
visory Committee on Oceans and Atmosphere*, November 
22. 1972, Washington, l).C, The post-audit report is sup¬ 
ported hy NOAA’s self-examination and self- analysis in this 
‘Final Report of the Disaster Survey Team on the Events of 
Agnes.‘ which was made available October 1972 in prepubli- 
cation form and is now published as NOAA Natural Disaster 
Survey Report 73-1. 

Pub. Feb. 73: 45p., Natural Disaster Survey Report 73-1, US. 

Dept, of Comm . NOAA. 

Ahstract provided hy FDAA. 

SUPPORTED BY U S. Dcpl. of Commerce - N O. A. A 

8.0023, THE HOMEPORT STORY - AN IMAGINARY 
CITY GETS READY FOR A HURRICANE 
UNKNOWN, U.S. Dept, of Commerce, Natl. Oceanic & At¬ 
mos. Allmin., WaOihitfion, District of Cohi/nbut 20235 
This report presents practical advice on bow a community can 
protect itself against a hurricane. T opics covered include pre¬ 
disaster planning, communication*, shelter and public safety, 
and evacuation plans. 

Pub 1971; 22p., NOAA/I'A 70028, U.S Govt. Print. Office, 
Stock No. 0317-0046. pc $0.30. 

Abstract provided hy FDAA. 

SUPPORTED BY U.S. Dept, of Commerce - N.O.A.A. 

8.0024, KENNEDY SPACE CENTER OCEAN BEACH 
EROSION - FLORIDA 

A.J. MEHTA, Univ. of Florida, School of Engineering, 
Gainesville, Florida 32601 

Abstract: Dune harrier erosion and possible breakthrough cine 
to storm and hurricane wave activity is studied near 
Mosquito Lagoon, in Kennedy Space Center property. The 
results of a geological as well as hydrodynamic appraisal of 
the problem area indicate that no inlet has existed across the 
dune harrier since 500 A.D., and that there is Jittlc likclihond 
of a possible breakthrough inlet remaining open permanently, 
primarily because the relatively shallow lagoon dues not con¬ 
tain enough volume of water to maintain an inlet between 
the ocean and the lagoon. It is therefore recommended that 


Puh. Jim 73 66p., NTIS No N73-33337/9: 
$1.45. 

SUPPORTED BY U.S. Natl. Aero. & Space Ai 

8.0025, HAL HARBOUR, FLORIDA PAR' 
RESTORATION. BEACH EROSION COI 
HURRICANE PROTECTION PROJECT, DA 
FLORIDA 

UNKNOWN, U.S Army, Engineer District 
Florida 

Abstract: An 0 85-mile reach of the Dade Ci 
Beach Erosion Control ami Hurricane Protccti 
be partially restored at Bal Harbour Reach f< 
and recreational beach. Project fill would be 
an ocean borrow' pit about 1.5 miles offshore i 
-36 to -50 feet. About 1.8 million cubic yards 
dredged from an ocean borrow pit and pine 
mile of beach for restoration of protective at 
assets. There will be some temporary turbidit 
in the borrow and fill areas during const 
marine life will lie destroyed; however, these f 
expected to hecomo reestablished. 

Rub. May 72; 55p., NTIS No. EIS-FL-72-559I-F: 
SD.95. 

SUPPORTED BY U.S. Dept, of Defense - Arm; 

8.0026, EVACUATION OF COASTAL RESI 
ING HURRICANES A PILOT STUDY FOR I 
TY. FLORIDA 

UNKNOWN, Miami Federal Executive Board, : 
33130 

Tile concept of operations and background inf 
tained in this document is to be incorporated i 
« part of Part D. Natural Disaster of the Dude 
gency Operations Plan in 1973. It will bccon 
plan of action for Metropolitan Dade Count 
ricane emergencies insofar ns the relocation am 
endangered residents of Dude County is conccc 

This plan of operation represents the first phase c: 
lion of a new concept for relocating coastal 
must leave their homes for safer refuge tltu 
emergencies. Us purpose is to augment, not to 
ing concepts of public safety when a dangcrou 
about u> make a laud-full. Agencies presently 
weather warnings and evacuation will also Imv 
lies for implementing llie emergency refuge p 
herewith T he primary objective of the new pri 
perilled in this plan is to reduce the volume of 
fie required for relocation of coastal resident 
length of lime required to achieve relocation, a 
places of emergency refuge for those persons v 
ever reason, still remain in endangered lo 
evacuation routes have been cut off and norm 
ters cun no longer he reached. 

Pub. May 73: 48p., No copy Info, available. 

Abstract provided by FDAA. 

SUPPORTED BY No Formal Support Reported 

8.0027, ESTUARINE HYDROLOGY OF TAM I 

C.fi. tiOODWIN, U.S. Dcpl. of the Interior. Geoli 
Tampa, Florida 


MAJOR DISASTER TYPES 


A comprehensive hydrological investigation of Tampa Bay and 
ils immediate surroundings is necessary to assess the proba¬ 
ble effects of a proposed channel dredging project on the in¬ 
teracting hydraulic, chemical and biological systems operat¬ 
ing in the bay. Unanswered technical questions concerning 
pnssihle ground water contamination, modified flushing ami 
circulation characteristics, and overall environmental impact, 
as well as operational needs, such as quantity and placement 
of dredged material, justify this project 

The specific objectives of this study are: ( I) bathymetric defini¬ 
tion of the bay bottom, f2) determination of depth to 
bedrock, (3> definition of pollutant sources issuing into the 
hay and their subsequent distribution, (4) development of a 
management tool to predict the response of the bay to natu¬ 
ral and man-made changes -dredging, filling, Hoods, hur¬ 
ricanes, etc., (5) determination of optimum channel align¬ 
ment, quantity of material to be removed, and optimum loca¬ 
tion and shape of disposal sites. 

The following techniques will be used to accomplish the listed 
objectives: (I) hay bottom mapping by ncgativc-hlue aerial 
photography and radar located sonic soundings, (2) depth to 
bedrock by low frequency sonar anti core borings, (3) pollu¬ 
tant sources by detailed field survey- pollutant distribution 
by large scale water sampling program and best available 
laboratory analysis techniques, (4) a predictive management 
tool in the form of a digital model of the hydraulics and 
quality of Tampa llay-vorifientron by comparison with real 
data (velocity, elevation, quality), (?) optimum dredge 
operation and fill placement determined by using model to 
test all suggestions. 

Fourteen tide gages operating; monthly and quarter OW moni¬ 
toring programs established; Weather Bureau data being 
received monthly; bottom contour maps under topographic 
division review; digital model nearing completion of develop¬ 
ment period; data reports in preparation, 800 miles of depth 
dam collected along ship channel and other areas. 

Completion of stage. OW. seismic data reports, preparation of 
interpretive report; computation of types and quantity of 
material proposed to be removed from ship channel, comple¬ 
tion of digital model; use of model to predict effects of 
proposed activities. 

SUPPORTED BY U.S. Dept, of Interior - Geological Survey 

8.0028, JEKYI.L ISLAND, GEORGIA, REACH EROSION 
CONTROL AND HURRICANE PROTECTION 

UNKNOWN, U.S. Army. Engineer District. Savannah. Georgia 
31402 

Abstract; The project proposes restoration and periodic 
nourishment of 27,000 feet of nccflri beach and construction 
of a 1,000 foot ruhhlestonc terminal groin. Environmental 
impacts include: Restoration and maintenance of ocean 
beach, stabilization of eroding shoreline, increased nesting 
sites for loggerhead sea turtles, enhancement of recreationul 
facilities, improved economic prospects, and continued main¬ 
tenance of island’s aesthetics. Adverse environmental effects 
include: temporary increased water turbidity and disruption 
of benthic, plankton and nekton communities during con¬ 
struction: after project completion, probable increased mor¬ 
tality rate of young loggerhead sea turtles. 

Pub. Aug.73: 5Op., NTIS No. ElS-GA-73-1 3 15-D: PC $4.50. 

SU P ’ E H U . cn of Defense - Army 


Abstract: '1'be manual stales policy, outlL-u r< 
and prescribes procedures for providing wea 
and specialized forecast support to nuthoriz* 
AWS/DO is OPR for Volume I, which applie 
units. AWS Forms 39 and 39a arc prescribed in 

Pub Oct 71: 28p.. NTIS No. AD-732 263; V 
$0.95 

.SUPPORTED BY U.S. Dept, of Commerce - N.i 

8.0030, GRAND ISLE, LOUISIANA, AND VIC 
RICANE PROTECTION ASSOCIATED W 
TURE. BAYOU LAFOURCHE - LOUISIANA I 
UNKNOWN. U.S. Army. Engineer District, New i 
siana 70160 

Abstract: The report describes the administrative 
construction of about 43 miles of exterior Ic 
with associated borrow pits, drainage structur 
appurtenances to provide protection from hat 
along both banks of Bayou Lafourche from Lur 
2 miles south of Golden Meadow, Louisiana 1 
located entirely in Lafourche Parish. Louisiana, 
tnl impacts arc discussed. 

Pub. Sep. 72: 3‘Jp.. N’TlS No. EIS-1.A-72-5427-D; 

SUPPORTED BY U.S. Dept, of Defense - Army 

8.0031, NEW ORLEANS TO VENICE. LOUIS 
RICANE PROTECTION 
UNKNOWN. U.S. Army, Engineer District, New < 
sianu 70160 

Abstract: The report describes the proposal for pr 
ntent of the back levees from the City Price u 
proximately 36 miles) on the west hank of tl 
River, including a new floodgate at Empire ami 
of a new levee from Phoenix to Bohemia (npp: 
miles) on the cast bank. In addition, a harrit 
Bohemia to 10 miles above the Head of Passes 
west hunk of Plaquemines Parish from hurricane 
be built Drainage capability and roadway a< 
nuiintained within the project area. Envimnm 
arc discussed. 

Pub. Aug. 72: 34p., NTIS No. HJS-LA-72-5425-D: 

SUPPORTED BY U.S Dept of Defense • Army 

8.0032, LAKE PONTCIIARTRAIN. LOUIS 
VICINITY - HURRICANE. PROTECTION PRO 
UNKNOWN, U.S. Army, Engineer District. New t 
.•.iaiia 70161) 

Abstract: The piojcet is concerned with constru 
riers, levees, and hurricane protective works in 
Saint Charles Parishes, Louisiana for the puq 
control and protection of lives and property. Efl 
due to construction include destruction of mm 
of wildlife habitat. 

Pub. Apr. 72 96p., NTIS No. E1S-LA-72-5 174-D: 

SUPPORTED BY IJ.S Dept, of Defense - Army 

8.0033, MORGAN CITY, LOUISIANA. AN1 
(FRANKLIN AND VICINITY AREA) 
UNKNOWN, U.S. Army, Engineer District, New < 
siana 70160 


8.0034, 


stations will he modified, and drainage structures will be 
modified or replaced to meet increased levee grades. The 
project will effect a complete closure of the area to he pro¬ 
tected. The project is located in St. Mary Parish. I.ouisiana. 
Significant environmental impacts in the project area are not 
anticipated. Other than additional horrow arcus, the project 
will alter the existing terrain only to the extent of raising anti 
strengthening the existing Federal levees, and the construc¬ 
tion of 3.5 miles of new levee The human environment will 
he enhanced by protection of life and property during hur¬ 
ricane flooding 

Pub Jan 73: 66p.. NTIS No. EIS-I.A-73 0987-E: PC $5.50 ME 
50.95. 

SUPPORTED BY U.S. Dept of Defense - Army 

8.0034, HURRICANE PROTECTION PROJECT, STRAT¬ 
FORD, CONNECT ICUT 

UNKNOWN, IJ.S. Army, New England Division, II 'ulthunt, 
MasteuhustUis 

Abstract: The low portions of Stratford, Connecticut, will be 
encircled by levees anti floodwalls for protection against tidal 
flooding. No major adverse effects are anticipated. Some 
temporary or short-term effects to the biological makeup of 
the area may occur when the control gates arc closed during 
periods of tidal Hooding. 

Pub Dec 71: 36p , N ITS No PH-204 571-0: PC $3Of). 

SUPPORTED BY U.S. Dept, of Defense - Army 

8.0035, OPERATION AND MAINTENANCE OF NEW 
BEDFORD HURRICANE BARRIER, MASSACHUSETTS 
UNKNOWN, U.S. Army. New England Division, IFnh/nim. 
Massachusetts 

Abstract: The project proposes operation and maintenance of 
the main harbor barrier and dike ami its related sttiicUuos. 
Environmental impacts include protection to the highly 
developed commercial, industrial ami residential areas from 
tidal flooding during major coastal storms ami hurricanes, 
serves a protective facility for harbor- based and transient 
vessels; compressed air jelling which cause*, some temporary 
turbidity; rodent control. Rodent control and air jotting could 
be considered to have possible adverse effects. 

Pub. Aug. 73: 37p , NITS No EIS-MA-73- 1353-F: PC $400 
MF 51.45. 

SUPPORTED BY U'.S Dept, of Defense - Army 

8,00.16, OPERATION AND MAINTENANCE OF NEW 
BEDFORD HURRICANE BARRIER, NEW BEDFORD. 
Massachusetts 

UNKNOWN, U.S. Army, New England Division, I i'a/thum, 
Massachusetts 

Abstract: The New Bedford Barrier is located on the 
northwesterly side of Ru/inrds flay. 5(J miles southerly of 
Boston, Massachusetts. It extends for <i lottil distance of ap¬ 
proximately 3 1/2 miles across the southerly portion of the 
City of New Bedford and the Town of Fairhavcn. The state¬ 
ment concerns the operation and maintenance of the main 
Harbor Barrier and Dike nnd its related structures. 

Pub. Jun. 72: 3Ip., NTIS No. EIS-MA-72-4782-D: PC $3.75. 

SUPPORTED BY U.S. Dept of Defense - Army 


Abstract: Construction is propose 
earth filled rock protected barm 
for protection of the City of Net 
hurricane flooding The impact v 
a blighted area facing u vulual 
where manufacturing, open sp 
shoruftsliing facilities could he 
restricted, and a temporary ndve 
ing construction would result. 

Puli Jul. 71: 2lp, NTIS No PI 
$0.75. 

SUPPORTED BY U S. Dept of I 

8.0038, GALVESTON BAY IE 
POR I 2. EFFECTS OE PROPO: 
CURRENT'S, SALINITIES, AN 
BRKV) 

IF.//. fiOHtt. U.S Army. Wait 
I'ickshurf), Mississippi 37180 

Abstract: The primary purpose o 
determination of the effects of 
tides, currents, salinities, am 
throughout the hay complex for 
long-range planners in the Oalvi 
among other things, freshwater 
generating plant cooling require 
surge protection barriers for hot 
conditions. It is presently c.stin 
regulations and diversion will im¬ 
possibly he accomplished hefon 
protection plan Therefore, after 
ly. and dye dispersion tests tc 
duplicate tests were made for 
diversions estimated lor 1 980. 

Pill) Jul 70: I44p., NTIS No. / 
$0.75. 

SUPPORTED BY IJ.S. Dept, of 1 

8.0039, GALVESTON BAY Hi 
PORI' 3 • EFFECTS OF BA) 
RENTS. SALINITIES. AND DY 

IP// tiOnti, U.S. Army, Watc 
Vicksburg, Mississippi .19180 

Abstract: Hurricane protection b; 
Galveston Bay area. A separat' 
barrier schemes would protect 
Aiphabarrier was located just l' 
the plan 2 Clamma barrier crossi 
.stream. Both schemes provide 
across channels and gated tidal i 
ty, located to maintain existing 
tides, currents, salinities, and dis 
passages arc expensive and sho 
Tests for normal tides were m 
model for pru- and postbarrier 
rents, salinities, and dispersion p; 

Pub. Jul. 70: Nip., NTIS No. / 
$0.95. 

SUPPORTED BY U.S. Dept, of I 

unnin n a vi:rnM iav u 
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Abstract: Dc.sign of barriers for protection of all or portions of 
Galveston Day against inundation by hurricane surges 
required the use of hydraulic model studies of the Galveston 
Day complex to verify the results of surge routings by analyti¬ 
cal methods anti to determine the effects of till proposed 
structures on normal tides and hurricane surge heights up¬ 
stream anti downstream from harrier sites The Galveston 
Bay hurricane surge model reproduced the const from 
Freeport on the south to High Island on Bolivar Peninsula on 
the east The model included an average width of the Gulf of 
Mexico of about 25 miles, measured normal to the gulf, all of 
the barrier islands in the hay interior, including its many con¬ 
necting arms, lakes, and lagoons; and the coastal area within 
this sector up to a maximum elevation of 20 ft nisi; anti 
reproduced normal titles as well as gulf surges created by 
hurricane forces I he model was of the fixed-hed type 
molded of concrete to linear scale ratios, model to prototype, 
ot 1:1IH) vertically and 1.300 horizontally. Automatic title 
generators reproduced normal titles and tidal currents 
throughout the model Hurricane surges wetc reproduced by 
a horizontal-displacement type surge generator hither of the 
two major hurricane protection plans tested would provide 
protection for lire area inland from (lie harrier when the 
navigation openings were closed. 

Pub. Sep. 69: 169p., NTIS No. AD-709 587. HC $3.00 Ml- 
$0.65. 

SUPPORTED BY U S. Dept of Defense • Army 

8,01)41, WAVE AND SURGE CONDITIONS AFTER 
PROPOSED EXPANSION OF MONTEREY HARBOR, 
MONTEREY, CALIFORNIA • HYDRAULIC MODKL IN- 
VFSTICA I ION 

C F. C7//L/7MM, U S. Army, Waterways Experiment Smiion, 
I'icksfuirp, Mississippi 39IHO 

Abstract. A l .l2U-scale model of Monterey Harbor, California, 
and sufficient offshore area lo permit generation of the 
required lest waves was used to investigate the arrangement 
and design of certain proposed harbor improvements with 
respect to wave and surge action and to determine current 
conditions in the navigation entrances to the harbor and its 
basins. Hu- proposed harbor improvements consisted of (a! 
enlarging the present harbor by construction of a detached 
north breakwater, approximately 3350 ft in length, and a 
companion east breakwater connected to shore and extend¬ 
ing approximately I 100 ft seaward, and (h) development of 
the inner* harbor area by constructing moles lo form two ad¬ 
ditional basins for the anchorage of small pleasure craft. A 
56*fl*long wave machine and electrical wave height measur¬ 
ing and recording apparatus were utilized in model operation 
Base tests were conducted with existing prototype conditions 
installed in the mode] Results of tests involving die various 
improvement plans were compared with base test results to 
determine the relative effectiveness of the various plans. An 
analytical study of long-period sea-energy oscillations in the 
vicinity of Monterey Bay with respect to the possibility of re¬ 
lated response in Monterey Harhor wns conducted, and the 
results of that study are presented in Appendix A 

Pub. Sep. 68: I25p„ NTIS No. AD-723 954: PC $3.00 MF 
$0.95 

SUPPORTED BY U S. Dept of Defense • Army 

Hrnal ivai l avu uiiop in ON MONTraiPV HA ? 


Abstract: The model study was conducted to det< 
adequacy of certain proposed breakwater plans for 
Monterey Harbor from wave and surge action. In c 
with the model study a prototype wave analysis w: 
determine the chamcteristics of the waves which o 
harbor 

Pub Sep 49: 76p.. NTIS No AD-756 399: PC 
$0.95. 

SUPPORTED IIY U.S. Dept, of Defense - Army 

8.0043, DISCHARGE CHARACTERISTICS C 
RICANF BARRIERS, WAREHAM-MARION 
SACHUSLTTS • HYDRAULIC MODEL INVEST!' 

EX'. MCNAIR, U.S. Army, Waterways F.xperimet 
Vkksburx, Mississippi 39180 

Abstract: Three. l:25-scale, undistorted models we: 
simulate hurricane barriers proposed for the Wm 
Wewcuntic Rivers and Onset Bay in the vicinity of 
Marion, Massachusetts. These structures will consis 
Till dikes protected by rock faces and toes and into 
navigation openings at existing navigation 
Discharge coefficients of the structures and the 
velocities oecuring in the vicinity of the openings v 
mined for headwater (ocean 1 and tailwater (river) 
ranging from 0.0 to 20 ft nisi and -10 to I 
reopenings was reproduced by scaled stone in tji 
Ihe Ousel Bay harrier, which will have gales to p 
tiaf closure of the navigation opening to increase 
from hurricane surges, was investigated with the j 
open and closed. 

Pub Oct. 64: 39p., NTIS No AD-756 282: PC ! 
$0.95. 

SUPPORTED BY U S. Dept, of Defense - Army 

8.0044, DISCHARGE CHARACTERISTICS Oi 
RICANH BARRIER, EAST PASSAGE OF NAh 
SLIT BAY, RHODE ISLAND - HYDRAULIC’ M( 
VESTIGATION 

U 4. PICKERING, U.S. Army, Waterways lixperittici 
V/i kshiirt’, Mississippi 39180 

Abstract: The discharge characteristics of the nnvigai 
ing (base width of 150(1 ft) in the proposed hurrien 
for the East Passage of N’arragansett Bay, Rhode [si 
investigated by means of both section and Biree-di 
models. Two section models, reproducing the 1 
scales of 1.50 and 1.150, were used to determine 
of approach depth, roughness of the harrier, and w 
on the discharge characteristics of the structure, 
scale, undislortcd, three- dimensional model war 
determine the discharge characteristics of two weir 
both flood and ebb flows, unci the effect of the 
spur dike on flood-flow characteristics. Basic 
presented giaphteally. An analysis of data was n 
discharge equations applicable lo both steady stale 
ebb flows were developed. 

Pub Apr. 65: 38p., NTIS No. AD-733 847: PC i 
SO.95. 

SUPPORTED BY U.S. Dept, of Defense - Army 

8.0045, GALVESTON BAY HURRICANE SURC 
PORT I - EFFECTS OF PROPOSEO BARRIERS ( 
RICANE SUROli HElOHTS (AUBREY 




ricane protection systems for the Galveston Bay, Texas, com¬ 
plex Results of tests to define head losses associated with 
key portions of the complex are presented to serve as input 
to a mathematical model ofihe Galveston Bay area. Results 
of tests to define the head losses for normal tides and hur¬ 
ricane surge conditions for the Galveston Harbor Entrance 
and the barrier beaches associated with Galveston Bay are 
presented. Development of model structures to allow the ef¬ 
fectiveness of two barrier plans I Alpha and Gamma) to he 
evaluated in a distorted-scale model (1:100 vertically and 
1 3000 horizontally) is discussed Model structures of a 400- 
ft-wide by -55 It msl navigation opening for each plan and a 
gated opening with the top of the gate at plus 5 ft ms! were 
developed. 

Pub. Mar. 73: 65p.. N MS No. AD-759 11* PC $3.00 MF 
$0.95. 

SUPPORTED BY U S Dept of Defense • Army 

8.0046, GAt.VF.STON BAY HURRICANE SURGE • RE¬ 
PORT (2) EFFECTS OF PROPOSED BARRIERS ON 
TIDES, CURRENTS. SALINITIES, AND DYE DISPERSION 
(ABBRF.V) 

R A SAGER. U S Army, Waterways Experiment Station, 
Vicksburg, Mississippi 39180 

Abstract: The appendix is one of a series of reports presenting 
results of a model test program conducted to evaluate two 
proposed hurricane protection systems for the Galveston Hay, 
Texas, complex Development of model structures to allow 
the effects of two barrier plans (Alpha and Gamma) on nor¬ 
mal tide conditions to be evaluated in a distorted-scalc model 
(1.60 vertically and 1.600 horizontally) is diveussed A model 
structure of a 40U-H-wide by -55 ft msl navigation opening 
was developed for each plan Model structures of a total of 
108 60-ft-wide tidal passages varying in depth from -10 lo • 
40 ft msl were developed for the Alpha plan and a total of 
160 60-ft-wide tidal passages at depths of -6 and • I 2 ft msl 
were developed for the Gamnva plan 

Pub. Mar. 73: 5 )p , NT IS No. AD-759 120. PC $3.01) ME 
$0 95 

SUPPORTED BY U.S Dept of Defense - Army 

8.0047. PROTECTION OP NARRACrANSETT RAY FROM 
HURRICANE SURGES 

U.B. SIMMONS, U.S. Army, Waterways Experiment Station, 
Vicksburg, Mississippi 391 HO 

Abstract: The design of barriers for protection of Narragansett 
Bay against inundation by hurricane surges required use of a 
comprehensive model to determine the effects of proposed 
structures on normal tide and hurricane surge heights, cur¬ 
rent velocities, the salinity regimen of the bay, and the rates 
of diffusion and flushing of pollutants discharged into ibe 
bay. Model tests indicated that barriers should not be located 
in the central portions of the bay because of excessive buil¬ 
dup of surge heights downstream from such barriers, that a 
lower bay barrier alone could not satisfy the requirements of 
the Navy and at the same lime afford the desired reductions 
in surge heights at upstream locations, but that the combina¬ 
tion of a gated structure at Fox Point for the protection of 
Providence with a system of lower bay barriers with imgated 
openings could satisfy the requirements of the Navy lor max¬ 
imum current velocities and at the same time provide hur¬ 
ricane surge protection throughout the hav system. 


8.0048. EFFECTS ON LAKE. PON 1C 
HURRICANE SURGE CONTROL 
MISSISSIPPI RIVER-GUI.I- OUTLET 

t.C TALl.ANT, US Army, Waterway 
Vicksburg. Mississippi 3*UHO 

Abstract: A system of barriers along the 
the eastern end of Lake Ponlchartrain 
a plan for protecting New Orleans ftoi 
model study was conducted lo detenu 
barriers and also that of the Mississ 
Channel (now under construction) ■ 
salinity regimen of Lake RouteIvurtraia 
was concluded that (a) freshwater 
equal consideration with any plan fi 
.salinity regimen of the lake system, (h 
structures for Chef Menteur ami Rig ; 
adverse effect on salinities ami tidnl h 
lion of the Gulf Outlet Channel to L 
increase salinity in lire lake such that 
be required. 

Pub. Nov. f>3: I 13p., NILS No. AD-71 
$0.95 

SUPPORT ED HY U.S Dept of Dcfenr 

8.0049, THE USE OF GRASSES EOl 
TION ALONG HIE GUI I CC V 
EMPHASIS ON HIE I HXAS COAST 

7*.II'. MUIORN, fiuIf Unix Res Gonsoi 
77550 

Abstract. T he Texas Gulf Coast is the at 
tective measures because it is the u 
|622 miles of coast of the Gulf of I 
provide significant protection front 
ricane-gcneratcd waves, but violent sh 
15-20 feel above sea level causing sij 
the sand does not have a vegetative er 
ral protective harrier to storm surge 
would he a continuous vegetated dint' 
above mean sea level 

Pub. Nov. 71: 67|).. NITS No. AD-73 
$0.95. 

SUPPORT ED IIY U.S. Dept, of Defen 

8.0050, VIRGINIA BEACH, VIRGIN! 
CONTROL AND HURRICANE. PRO' 
DA'AWOII'.V, U S. Army. Engineer Dish 

Abstract: A hurricane protection ami 
project is proposed, consisting of slice 
concrete, raising and widening the Ik 
lion of certain non- structural measr 
Virginia. 

Pub. Sep. 72: 32p„ NTTS No. EIS-VA-7: 
$0.95. 

SUPPORTED BY U.S. Dept, of Defcn 


HAZARD UF.DUC 

8.0051, PRELIMINARY REPORT C 
PROJECT II DATA (WAVE EORCI 
RICANE. CARLA, GULF OE MEXIC 


order to attempt Ui analyze them using the statistical 
methods developed hy Borgman (19671. and to tiy to obtain 
prototype information of the 'lift forces’ associated with the 
formation of eddies. Here the term lift forces refers to the 
horizontal force normal to the direction of wave advance 
The study presented herein is a preliminary attempt to 
analyze the wave force data measured during Hurricane 
Curia in 1961. 

Pub Jun. 71; 43p., NTIS No. AD-726 Oil: PC $3.00 MF 
SO.95. 

SUPPORTED |)Y U S Dept of Defense - Army 

8.0052, FURTHER VERIFICATIONS OF AND EXPERI¬ 
MENTS TO IMPROVE THE MODIFIED HATRACK 
SCHEME FOR FORF.CAS llNG THE. MOTION OF TROPI¬ 
CAL CYCLONES 

SG. COIXIAN, U S. Navy, Postgraduate School, Monterey. 
California 93941 

Abstract: The modified hatrack (MODIIATR) scheme for 
forecasting tropical cyclone motion consists of a numerical 
steering component using geostropliic winds derived from 
Fleet Numerical Weather Central's SR height field to steer 
the storm center, and a statistical modification component to 
correct for bias and improve forecast accuracy. MODIIATR 
forecasts from the 1969 and 1970 North Atlantic hurricane 
seasons are analyzed, and average errors presented and com¬ 
pared to earlier years’ results MODHATR forecasts are 
shown to he superior on the average to OFFICIAL forecasts, 
NHC-67, and TYRACK forecast schemes for forecast inter¬ 
vals to 48 hours, with relative accuracy of MODHATR 
decreasing with time. 

Pub. Sep. 71: 57p.. NTIS No. AD-734 985: PC $3 00 MF 
$0.95. 

SUPPORTED 1}Y U S. Dept of DcTense • Navy 

8.0053, TROPICAL CYCLONE. MOVEMENT FORECASTS 
BASED ON OBSERVATION'S FROM SATELLITES 

R IP. FETT, U S. Navy, Environ. Prod. Res. Facility, Monterey, 
California 93941 

Abstract: A method to predict 24-hr movement of tropical 
cyclones using consecutive daily satellite views is described. 
The method is bused on the observation Utul changes in the 
location of major structural features of the storm are corre¬ 
lated with changes in the direction of movement of storm 
centers. Major structural features appear to retain the same 
relative location with respect to the direction of movement of 
the storm center. The rotation of features noted in compar¬ 
ing satellite views over a 24-hr period is frequently lound to 
approximate in sense and value the further deflection the 
storm will take in its track during the following 24 hours. A 
lest evaluation of the method by seven individuals using 31 
separate data sets of satellite data produced results signifi¬ 
cantly better than official 24-hr forecasts. 

Pub. Jan. 74: 5lp., NTIS No. AD-774 683/1: PC S3.75 MF 
$1.45. 

SUPPORTED BY ll.S. Dept, of Defense • Navy 

8.0054, TROPICAL CYCLONE ENERGY TRANSFER 

/’. DERGARABEDIAN, TRW Incorporated, Redondo Beach, 
California 90278 (DAHC04-7I-C-0025) 


mate-simulation models Ability to predict quantitatively the 
effects of human intervention on individual weather systems 
or the planetary atmosphere essential to defense of united 
states interests. 

The contractor will improve the formulation of an existing trop¬ 
ical cyclone model by more sophisticated treatment of the 
boundary layer, sea-atmosphere fluxes, thermodynamics, tur¬ 
bulence. and friction. Provision for changes in sea-surface 
condition and storm movement over hind will he made. The 
model will be coded in optimum form for computer imple¬ 
mentation 

Supporting agency address information: Defense Advanced 
Research Projects Agency, Arlington. Vn 22209 

SUPPOKTF.O HY U S. Dept, of Defense - D.A.R.P.A. 

8.0055, TROPICAL CYCLONES 

F.L. FENDF.Ll., T R W Incorporated. Redondo Beach, Califor¬ 
nia 90278 

Abstract: After a brief summary of salient observational facts 
about cumulus convection in the tropical ambient ami about 
tropical cyclones, models for the cyclone-scale structure and 
maintenance of the quasistendy mature stage of a hurricane 
are presented and evaluated. Principal attention is devoted to 
the model developed by Riclil and Malktis in the lute l 950‘s, 
and to the model developed by Carrier in the early 1970’s. 

Pub. Mar. 73: I79p„ NTIS No. AD-757 084: PC $3.00 MF 
$0.95. 

SUPPORTED BY U.S. Dopl. of Defense • Army 

8.0056, THE EFFECTS OF HURRICANE CAMILLE ON 
INDUSTRY, PUBLIC UTILITIES, AND PUBLIC WORKS 
OPERATIONS 

/?.//. BLACK, 1) R S Systems Corporation, San Mateo, Califor¬ 
nio 94402 

Abstract: 'The report describes the results of an investigation 
and u site inspection of the industry along the Mississippi 
Gulf Coast following Hurricane Camille. The investigation 
covered public utilities, selected samples of the manufactur¬ 
ing. chemical processing, and food processing industries; and 
public works, Including debris removal. The major topics 
covered during the interviews were hurricane plans and 
preparations, emergency actions during the hurricane, 
damage inflicted, and restoration activities. The results are 
examined from the viewpoint of their relationship to civil 
defense and restoration efforts following a nuclear disaster. 
Conclusions are drawn that relate to both hurricane and 
nuclear disasters. Recommendations are made on measures 
to reduce the effects of such disasters and on subjects war¬ 
ranting further study. 

Pub Mar. 70: 94p.. NTIS No. AD-708 568: HC $3.00 MF 
SO.65. 

SUPPORTED BY U.S. Dept, of Defense - Army 

8.0057, HURRICANE MODIFICATION 

R.C. GENTRY , U.S. Dept, of Commerce. Environ. Research 
Laboratories, Boulder, Colorado 80302 {2G120144) 

Research/service objective: To study the structure and energy 
processes in hurricanes to develop hypotheses for modifica¬ 
tion of tropical cyclones. To conduct field tests in hunicancs 
and conduct research on data collected to determine effec¬ 
tiveness of the experiments. 
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modification experiments. 2) To continue research on and 
evaluation of pievious hurricane modification experiments 
1) To continue research to develop better means of evaluat¬ 
ing hurricane modification experiments. 4) lo seek better 
means of modifying hurricanes 

Progress report: Had successful field operations: I) Cloud Line 
Seeding 2) Feasibility experiments for inhibiting convection 
with hydrophilic powders and for inhibiting evaporation front 
the ocean with a film .1) Collecting of cloud physics informa¬ 
tion in tropical clouds. Developed improved model for simu¬ 
lating a hurricane. Obtained improved understanding of the 
rale and circumstances of energy transfer between the ocean 
and atmosphere in hurricanes 

SUPPORTED BY U S Dept, of Commerce • N O A A 

8.0058, TROPICAL METEOROLOGIC PROBLEMS 

R C GENTRY, U.S. Dept, of Commerce, Environ Research 
Laboratories, Boulder, Colorado 80302 (21350223) 

Technical objective- To conduct basic and applied research on 
hurricanes and other tropical weather phenomena hy means 
of observational, analytical and theoretical studies. 

Approach: I> To continue basic studies for improvement of 
hurricane modeling techniques. 2) Research on structure and 
energy processes in hurricanes jnd other tropical systems. 3) 
To develop improved techniques for forecasting hurricane 
motion, formation and intensity. 4) Use research aircraft, 
satellites and other systems to collect specialized data. 

Progress- Much effort has been directed toward analytical stu¬ 
dies of hurricanes to improve hurricane modeling techniques 
This research supports the improvements of techniques for 
forecasting hurricane motion, formation and intensity while 
also complementing the hurricane modification program. 

SUPPORTED BY U S Dept of Commerce - N.O.A.A. 

8.0059, A PRELIMINARY V||:W OF STORM SURGES BE¬ 
FORE AND AFTER STORM MODIFICATIONS 

CP. JFLFSNIANSKE US Dept, of Commerce, Weather 
Modification Prg. Off, Boulder. Colorado 80302 

Abstract: Storm surges are computed numerically with a two- 
dimensional dynamic surge mode, before and after storm 
modifications. The driving forces used to generate the surges 
are derived from wind profiles, used here in two different 
forms. First, a continuous analytic form is used. Second, 
tabulated wind values from Doppler wind observations mea¬ 
sured at 12,000 ft altitude arc used: these winds are incre¬ 
mented at I n mile intervals from the storm's center. The 
resulting compulations imply that the peak surge on the open 
coast is not always monotonically related lo the parameter, 
maximum wind speed of the storm. In fact, with the analytic 
wind profile, the peak surge may increase or decrease ac¬ 
cording to the manner in which the other storm parameters 
are affected by the change in maximum wind speed. From 
the tabulated wind profiles, it is found that the shape of the 
wind profile has an effect on the peak surge and is separate 
from the effects of maximum wind, pressure drop, ami si/e 
scale. 

Pub. May 73: 38P„ NTIS No. COM-73-11304/5: PC $3.00 MF 
$1-45. 

SUPPORTED BY U.S. Dept of Commerce - N.O.A.A. 

8.0060, STORM SURGE RESEARCH 

F. OSTAPOFF , U.S. Dept, of Commerce, Environ. Research 
Laboratories, Boulder, Coloracb 80302 (2C692244) 


him |my;tiL«n )>) mi 

Research/service plan: To assess the preso 
surge research in the U.S. and to begin i 
friction 

SUPPORTED BY U.S. Dept, of Commerce 

8.0061, HURRICANE RESEARCH MODI 
S L ROSLNTUAL, U.S. Dept, of Co 
Research Laboratories, BnaWer, Colorado 1 
Reseatch/setvice objective: To develop iir 
models of hurricanes and other tropical c; 
be used in studying hurricanes, and in p 
motion and hurricane intensity. 
Researclt/service plan. I. To develop hunt 
symmetric and asynimctricy which inc< 
cloud physics parameteri/ntinns and nuinc 
To use these models to increase our knov 
processes and our ability to predict Intrric 
intensity. 

Progress report: Developed improved paranu 
physics for the symmetrical hurricane nu 
numerical schemes used in the asymmeuic 
SUPPORTED BY U.S. Dept, of Commerce 

8.0062, hurricane; MODELING 
.Vi. ROSENTHAL, U.S. Dept, of Co 
Research Laboratories, Moulder, Colorado I 
Research/servicc objective: lo develop im 
models of hurricanes and other tropical ei 
he used m studying hurricanes, mid in les 
hurricane modification hypotheses. 
Resenrch/servieo plan: I. To develop hurrii 
symmetric and asymmetric) which inc< 
cloud physics paramclcri/ntions mid Hume 
To use these models to simulate more re; 
modification experiments. 

Progress report: Developed improved piiranti 
physics for the symmetrical hurricane nnv 
in developing u full 3-dimcnsiona) hurricaii 
SUPPORTED BY U.S Dept, of Conimcm 

8.0063, HURRICANE-TYPHOON DYNA 
Af. SCHERER, U.S. Dept, of Commerce, 
Laboratories, Boulder, Colorado 80302 (2C 
Rcseareh/scrviee objective: Determine outer 
thermodynamic characteristics of typhoo 
and develop a new global view of tropical 
Research/service plan: Composite rawln: 
around typhoons, hurricanes and tropical 
actual and relutivc rectilinear and eylindri 
to the centers of tropical cyclones. C'limai 
new Navy and Asheville generated data to 
to a new cyclone prediction scheme to the 
ieal belt for developing a reasonably good 
cyclone genesis. 

SUPPORTED BY U.S. Dept, of Commerce 

8.0064, IIURRICANH-OCEAN INTERAC 
M. SCHERER, U.S. Dept, of Commerce, 
Laboratories. Boulder, Colorado 80302 (2C 
Rescaieh/service objective: Develop a simp! 1 
coupled ocean-atmosphere model that will 

dependent heh.nv nr nf ihn t urrirnnp nn t r 
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Research/service plan An improved hurricane boundary layer 
will be developed to study the response of the hurricane to 
specified oceanic parameters such as surface temperature 
and wave structure The houndary layer model will include 
about 10 layers and utilize exchange coefficients for heat, 
moisture and momentum that vary with stability, wind shear, 
and wave geometry After development of a satisfactory 
boundary layer model, a simple stratified two-layer ocean 
model will be developed and allowed to interact with the 
hurricane. 

SUPPORT ED HY ll.S. Dept, of Commerce • N.O.A.A. 

8.0065, S11A AIR INTERACTION LABORATORY OPERA- 
I IONS 

HU STfM'MiT, t.S Dept of Commerce, Environ Research 
Laboratories, Houlth r, Colorado 80302 (023822143) 

Technical objective Development of mathematical models of 
the energy exchange processes between the ocean and at¬ 
mosphere for improver) understanding anti prediction of 
oceanic and atmospheric conditions. 

Approach: A major effort involves direct investigation of the 
diurnal and higher frequency energy exchanges as based on 
the total hc.it budget of the ocean mixed layer Instrumented 
buoys will he monitored during a three week drift period in 
the vicinity of Puerto Rico. Laboratory (wind/wave tank) stu¬ 
dies will examine the interface processes, specifically very- 
near the surface Development of instrumentation and field 
studies of irradiance levels within the ocean, and at and im¬ 
mediately above in the atmosphere will continue. Remote 
sensing techniques offer considerable potential for rapid sur¬ 
veillance of large ocean areas influenced by tropical and ex- 
tmtropical storms Measurement of wove heights, energy 
fluxes, surface water temperatures, etc., will be continued in 
cooperation with the RIT 

Progress: Field tests of the instrumented buoys for the mixed 
layer project near Puerto Rico have been made, and final 
checkout of equipment and numerical models for data 
analyses are nearing completion. Excellent results have hcen 
obtained from initial wind/wavc tank tests utilizing hydrogen 
bubbles near the surface as water movement tracers. Radia¬ 
tion measurements at several water depths have proven 
satisfactory in tests near Bimini, as have remote sensing of 
Ike sea surface using the RFF nircrufl as plulfotms. 

SUPPORTED UY U S Dept of Commerce - N.O A.A. 

8,0066, INVESTIGATION OF SATELLITE OBSERVED 
TYPHOON-HURRICANE CLOUD CLUSTERS AND 
FLOW FEATURES 

IV.A#. GR/1Y, Colorado State University, School of Engineering, 
fori Collins. Colon,tin 8052 I (26321 I 162) 

Technical objective: To develop better understanding of the 
tropical synoptic and mcso-scale cloud clusters that are as¬ 
sociated with tropical cyclones. 

Approach. The approach will he similar to that already em¬ 
ployed hy C.S U. in their study of tropical meso-scale cloud 
clusters not associated with tropical storms. Storms will be 
stratified by intensity, stage of development, movement, etc. 
Groups of storms will then be studied using satellite picture 
data in conjunction with rawinsondc data. The compositing 
technique again will be employed, am) the study will concen¬ 
trate on the Carrihcan and Western North Pacific regions 
where the rawinsondc data arc most plentiful. 

SUPPORTED UY U S Dept, of Commerce • N.O.A.A. 


The objective of this research is fundamental knowledge hy 
moans of observational and modeling studies on the dynamics 
of cumulus convection, with particular emphasis on the rela¬ 
tion of cumulus convection to the (a) general circulation, (b) 
the tropical cloud cluster, (c) severe weather, (d) the hur¬ 
ricane's eye wall, and (c) the C1SK idea of boundary layer 
frictional forcing Most of this research will be directed 
towards answering tlie dynamic questions required for the 
successful planning and carrying out of the GAT E program 
in 1974, and to a number of the physical problems con¬ 
cerned with cumulus convection in the general circulation 
which will he encountered in later GARP research 

SUPPORTED I3Y U.S. Natl Science Foundation 

8.0068, HURRICANE SPAWNED TORNADOES 

D.J. NOVLAN, Colorado State University, School of Engineer¬ 
ing, fori Collins, Colorado 80521 

Abstract: An updated climatology of hurricane tornadoes is 
presented from information gathered for US cases from 
1048-72 and typhoon induced tornadoes over Japan from 
1950-71. The puper presents a qualitative tornado genesis 
model which attempts to demonstrate the crucial importance 
of large low level vertical wind shear in the genesis 
mechanism. A forecasting guide is also given. The most im¬ 
portant difference between storms which produce tornadoes 
and those which do not is a very large increase of the vertical 
shear of the horizontal wind between the surface and 4-5 
thousand feet. This averages about 40 knots for the tornado 
cases, but is much less in the cases which do not produce 
tornadoes. 

Pub. May 73: 64p„ NTLS No. COM-7M 12V6/3: PC S5.1K) MF 
51.45. 

SUPPORT ED HY U.S. Dept, of Commerce - N.O.A.A. 

8.0060, THE STRUCTURE AND DYNAMICS OF THE 
HURRICANE'S INNER CORE REGION 

D.J. SHh'A, Colorado Stale University, School of Engineering, 
Fort Collins, Colorado 80521 

Abstract: Observational information from approximately 10(1 
Bight missions (533 radial legs) flown into twenty-one hur¬ 
ricanes on forty-one storm days over a thirteen year period 
by aircraft of the NOAA's Research Flight Facility is used to 
present a unified view of the structure, dynamics, and varia¬ 
bility of the hurricane's inner core region. Most flight mis¬ 
sions were made between the 900 and 500 Mb levels Utiliz¬ 
ing this information, a steady state schematic mode] of the 
mean flow conditions in the hurricane’s inner core region is 
presented The variability of the inner core meteorological 
parameters of wind speed, radius of maximum wind, inner 
radar radius and equivalent potential temperature is 
discussed. Wind-pressure acceleration balance informalion is 
shown. An estimate of the effect water motion hus on the 
Doppler measured winds is made 

Pub. Apr. 72; I44p., NTLS No. COM-72-10683: PC $3.00 ME 
SO.95. 

SUPPORTED BY U S Dept, of Commerce • N.O.A.A. 

8.0070, STATISTICAL PREDICTION OF HURRICANE 
STORM SURGE - SOME MATHEMATICAL CONCEPTS 
RELATED TO STOCHASTIC SPECTRUM ANALYSIS 
(AHBREV) 

C L LANG, Univ. of Delaware, School ol Marine Science, 
Newark, Delaware 18711 



80071, 


MAJO 


SUPPORTED BY' U S Depl of Defense • Navy 

8.007}, A SURVEY OF AVAILABILITY OF HUR¬ 
RICANE/! YPHOON PACKAGES AND ASSOCIATED 
DATA 

AR. MEALS, U.S. Air Force. Environ Tech Appl. Center. 
Washington, District of Columbia 

Abstract The survey outlines the types and format of data 
available on tropical cyclones The emphasis is on data 
packages assembled for individual storms. A list of sources 
for currently available packages is provider! In addition, a 
catalog of data archived at National Climatic Center, 
Asheville, North Carolina, and a bibliography of long-term 
tropical storm climatology are provided. 

Pub Jan 72: 20P-, NTIS No AD-736 451. PC $30(1 MF 
$0.05 

SUPPORTED BY U S Dept of Defense - Air Force 

8.0072, STORM SURGE ON THE OPEN COAST • FUN¬ 
DAMENTALS AND SIMPLIFIED PREDICTION 

BH HODINE. US Army. Coastal Engin. Res Center, 
Washington, District of Columbia 20016 

Abstract A quasi two-diniensional numerical model for open- 
coast storm-surge compulations is discussed from the stand¬ 
point of underlying assumptions, range of validity, calibra¬ 
tion. and application. While it is possible to make computa¬ 
tions manually, electronic digital calculations arc generally 
preferred. Elementary aspects of hurricanes ami the physical 
factors of storm-generation processes arc discussed. The 
basic hydrodynamic equations are given, together with the 
assumptions generally made in their development. Lite equa¬ 
tions consistent with the model are reduced forms of the 
basic equations in which several terms have been neglected. 
These omissions are indicated, and their effects on the result¬ 
ing numerical scheme are discussed. The use of design hur¬ 
ricanes for engineering studios is treated. Effects of as¬ 
tronomical tide, initial water level, and atmospheric-pressure 
setup are considered. A problem is solved for the Ches¬ 
apeake Bay Entrance hy computer and manually. The com¬ 
puter program used is listed. 

Pub. May 7 1 : 65p.. NTIS No. AD-728 128: PC $3.00 ME 
$0.95. 

SUPPORTED BY' U S Dept of Defense • Army 

8.0073, LONG-PERIOD WAVES AND SURGES 
UNKNOWN, U S Army, Coastal Engin. Res. Center. IFas/ting- 
ton. District of Columbia 20016 

Purpose of study/investigation: To gain on improved un¬ 
derstanding of the creation, propagation and transformation 
of long waves; particularly tides, storm anil hurricane surges, 
and tsunamis. 

Approach or plan: Research and development on long-period 
waves and surges including theoretical, laboratory, and Field 
studies of surging in harbors; the prediction of changes in 
tidal currents and heights caused by changes in channels and 
basins, the prediction of storm surge heights at coastal loca¬ 
tions; and the generation, travel, and effects of tsunami 


dies on storm surge calculations indue 
of gravity waves by Texas A and M l 
mathematical storm surge model for e< 
in Lake Okeechobee was formulated ah 
computer program, and Hillsborough 
model is being verified by the University 
Three repot ts pertaining to tsunami s 
from the University of California Stud 
long waves hy Texas A and M Univer 
final report and six earlier reports and s 
journals 

.SUPPORTED HY U.S Dept, of Defense 

8.0074, HURRICANE. CAMILLE - AIK 

U.D. DlKKERS, U.S Dept of Conmiere 
Div., IVrt.v/iiJignai, Distiict i\f Co/jou/i/a 2 1 

Abtract: One week after Hurricane Camill 
sissippi-l.onisimiu Gulf Coast with 125 
tides on August 17, 1969, a four-man N 
the damage to buildings and uthei stria 
data on wind speed and storm smge. 
suggestions are made pertaining to the ii 
ing design and construction practices. 

Pub. Mar 71; 73P. NILS No. COM-74-1( 
Si.45. 

.SUPPORTED BY U.S Dept ofCommei 

8.0075, A TECHNIQUE. FOR 1HH 
FORECASTING OF TROPICAL CYC 
FROM SATELLITE PICTURES 

1'./'. DVORAK, U S. Dept of Commerce, 
life Serv , IFinE/ngM/i, Dirj/ii j itf ('olnm, 

Abstract: A technique for using .satellite 
tropical cyclones is described in detail, 
are given for detecting changes in cycli 
mating the magnitude of the intensity, a 
hour intensity changes A code for Iran 
iron is also described. 

Pub. Jini 72: 22p., N ITS No. COM-72-1 
$0.95. 

SUPPORTED BY U.S Dept ofCommei 

8.0076, hurricane: eeegcts on ik 

H i). MARSHALL, U.S. Dept, of Comnu 
Standards, Washington, District <>f Coltttt 

Reasons for starling or progress last year; 
U.S. Gulf Coast ports from 1965 to 197 
$2 million per year for port facilities ; 
two of those years was on the order of 
proveinent of building codes, design cri 
precautions to reduce hurricane dumag 
of basic data on wind pressure and stn 
therefore essential that measurements o 
and wind loads on poit facilities along 
Coasts be made and this information as 


response measurements during the FY‘74 hurricane season. 

SUPPORTED BY U S Dept of Commerce • Maritime Ad¬ 
min 

8.0077, DESIGN, SITING. AND CONSTRUCTION OK 
LOW-COST HOUSING AND COMMUNITY BUILDINGS 
TO BETTER WITHSTAND EARTHQUAKES AND WIND¬ 
STORMS 

W.F. REPS, U S. Dept of Commerce, Center for Building 
Technology, Washington, District of Columbia 20234 

Abstract: The report provided technical information regarding 
characteristics of materials and building systems, and 
discusses the structural performance of buildings subjected to 
the action of cartln|uakcs and wind forces with specific 
reference to structures typical of developing countries. 
Potential ways are described in which structures can he made 
more resistant to such action. Siting considerations arc 
discussed from a geological, seismic and climatological view¬ 
point, and recommendations relating to siting problems ate 
made. Techniques of housing construction, both traditional 
and industrialized, arc described and improvements resulting 
in better earthquake or windstorm resistance are suggested. 
Budding codes, thetr improvement and their enforcement arc 
also discussed. 

Pub. Jan 74: IS.3p., N'US No. Com-74-50 184/2; PC-OPO ME 
$1.45-NILS. 

SUPPORTED BY U S. Dept, of Commerce • N ILS. 

8.01)78. WIND AND SURGE DAMAGE DUE TO HUR¬ 
RICANE CAMILLE 

Il C. THOM, U.S. Dept of Commerce. Natl. Bureau of Stan¬ 
dards, Washington, District of Columbia 20234 

Abstract: Wind speeds along the Gulf Coast during the passage 
of Hurricane Camille on August 17, I9(>9, are discussed. The 
severity of the storm is described in terms of the mean recur¬ 
rence interval for tide heights at Biloxi, Mississippi. These 
evaluations of wind and storm surge intensity arc then related 
to the distribution of structural damage in the urea bounded 
by Biloxi and flay St. Louis It is concluded that provisions 
for storm -surge should be included in future regional building 
codes and that good design practice and construction details 
can substantially reduce wind damage 

Pul). 1971: 9p.. NTIS No. COM-72-5057.3 

SUPPORTED BY U.S. Dept of Commerce • N.B.S 

8.0079, REPORT ON EARTHQUAKE INSURANCE TO 
CONGRESS OF UNITED STATES • PURSUANT TO SF.C- 
TON FIVE OF SOUTHEAST HURRICANE DISASTER RE¬ 
LIEF ACT 1965 

UNKNOWN, U.S. Dept, of Hou & Urb. Dev., Fed- Insurance 
Administration, Washington, District of Columbia 20410 

Abstract: Although California and Alaska are more vulnerable 
to earthquakes than other States, all but a few have ex¬ 
perienced some earthquake activity. A severe earthquake in 
a densely populated area could cause heavy loss of life and 
billions of dollars of property damage. Earthquake insurance 
is readily available on one to four lumily dwellings 
throughout the United States. Earthquake insurance premi¬ 
ums on dwelling properties are neither excessive nor un¬ 
reasonable. Earthquake insurance on commercial and indus¬ 
trial properties is available, but its availability is limited 


Pub 1971: 120 p„ NTIS No. P» • 206 791: PC $3.00 MF 
$0.95. 

SUPPORTKO BY U.S. Dept, of Housing & Urban Develop¬ 
ment 

8.00N0, ATLANTIC TROPICAL CYCLONE STRIKE 
PROBABILIT IES • VOLUME I • 24 HOUR MOVEMENT 

ll.L. CRUTCHF.R, U.S. Navy, Weather Service Command, 
Washington, District of Columbia 20301 

Ahstracl: Probabilities relating to the future movement of 
North Atlantic tropical cyclones are presented. The proba¬ 
bilities arc hnsed on observational data of successive 12-hour 
positions of the centers of these storms The data are 
stratified into five seasons (June-July, August, September, 
October, Novemher-May) and into geographic,d areas 
defined by five- degree latitude-longitude squares. I he proba¬ 
bilities arc computed assuming the initial storm position or 
’origin’ is always at the center of the square and the target 
areas are always circular areas wj(|i radii of one, two and 
three degrees latitude which are also located at the center of 
the squares T hese probabilities indicate the chance of the 
storm center being within the target areas at the end of 
specified time intervals Two sets of probabilities are 
presented for each square: one set for the ease when the 
origin is at the center of the master square, and a second set 
for the case where the target areas are centered tin this 
square. Values for time intervals of 24 hours, are presented 
in Volume I. 

Rub. Aug. 71: 66p.. NTIS No AD-744 916: PC S3.Ilf) ME 
$0.95. 

SUPPORTED IIY U S Dept, of Defense • Navy 

8.0081, ATLANTIC TROPICAL CYCLONE STRIKE 
PROBABILITIES - VOLUME ll • 4K HOUR MOVEMENT 

//./.. CRUTCHER, U.S. Navy, Weather Service Command, 
Washington, District of Columbia 20301 

Abstract: Probabilities relating to the future movement of 
North Atlantic tropical cyclones arc presented. T he proba¬ 
bilities are based on obsu vutionul data of successive 12-hour 
positions of the centers of these storms The data are 
stratified into five seasons (Junc-July, August, September. 
October, Novcmher-May) and into geographical areas 
defined by five-degree latitude-longitude squares. The proba¬ 
bilities are computed assuming the initial storm position or 
’origin’ is always at the center of the square and the turget 
areas are always circular ureas with radii of one, two and 
three degrees latitude which are also located at the center of 
the squares. These probabilities indicate the change of the 
storm center being within the target areas at the end of 
specified lime intervals. Two sets of probabilities are 
presented for cncli square: one set for the case when the 
origin is at the center of the master square, and ti second set 
for the case where the target areas are center on this square. 
Values for time intervals of 48 hours are presented in 
Volume II 

Pub Aug. 71: I00p., NTIS No AD-744 917; PC $3.00 MF 
$0.95. 

SUPPORTED BY U.S. Dept, of Defense - Navy 

8.0082, ATI-ANTIC TROPICAL CYCLONE STRIKE 
PROBABILITIES - VOLUME 111 • 72 HOUR MOVEMENT 


6-161 




bilifics are based on observation data of successive 12-hour 
positions of the centers of these storms. The data are 
stratified into five seasons (June-July, August, September, 
October, N'orember-Muy) .md into geographical areas 
defined by foe-degree latitude-longitude squares The proba¬ 
bilities are computed assuming the initial stonn position or 
’origin 1 is always at the center of the square and the target 
areas are always circular areas with radii of one, two and 
three degrees latitude which are also located at the center of 
the squares. These probabilities indicate the chance of the 
storm center being within the target areas at the end of 
specified lime intervals Two sets of probabilities are 
presented for each square: one set for the case when the 
origin is at the center of the master square, and a second set 
for the case where the target areas are centered on this 
square. Values for time intervals of 72 hours arc presented in 
Volume HI 

Pub. Aug. 71. 121p . NTIS No. AD-744 918: PC $3.00 MF 
$0.95. 

SUPPORTED BY US Dept of Defense - Navy 

8.0083, HURRICANE PREPAREDNESS AND CONTROL 
PLAN 

UNKNOWN. U S. Nall. Aero & Space Adm., John F. Ken¬ 
nedy Space Center. Cocoa Reach, Florida 

Abstract: This plan c.vtablishes policy and sets forth guidance, 
responsibilities and procedures ulili?ed by Federal Electric 
Oorp., communications department in support of the KSC 
Emergency Preparedness Plan, Annex A, Hurricane Control 
Plan (GP-355y dated 27 May 1971. This plan covers all EEC 
communications department personnel, facilities, and equip¬ 
ment situated at the Kennedy Space Center that arc the 
responsibility of TEC contract NAS 10-4967. 

Pub. May 72: 53p., NTIS No. N72-32605: PC $4.75 MF SO.95. 

SUPPORTED RY U.S Natl Aero. & Space Adm 

8.0084, ATLANTIC TROPICAL SYSTEMS OF 1972 

A/.f.. WANK, US. Dept, of Commerce, Natl. Hurricane 
Center, A Kami, Florida 33124 

Abstract, 'fhe 1972 hurricane season produced I 13 'seedlings’ 
of which 24 acquired the closed circulation of a depression. 
This was the largest number of tropica) systems observed 
since the National Hurricane Center began keeping records 
in 1968. The reason for this high numher was the unusual 
development of many subtropical cyclones in temperate 
latitudes. Details are given on the census of 1972 tropical 
storms and a comparison with other years is made. During 
the 5 year period 1967- 7 1 , approximately 75% of Hie named 
storms and depressions were initiated by seedlings of the 
tropical type and only 25% by baroclinie seedlings The op¬ 
posite was true in 1972 with 75% of the depressions and 
storms spawned by the baroclinie seedlings. In a normal year, 
African systems initiated approximately half of the Atlantic 
storms and depressions. In 1972, however, only one storm 
(Dawn) and only six of the 24 depressions came from this 
source. 

Pub. Feb 73: 6p , NTIS No. COM-73-50496-04 04. 

SUPPORTED BY U.S Dept, of Commerce • N.O A A 

8.0085, HURRICANE DEMME MODIFICATION EXPERI¬ 
MENTS. AUGUST 1969 

R-C GENTRY, U.S. Dept of Commerce, Natl. Hurricane Res. 
Lab., Miami, Florida J3I24 


intervals on uout to amt /vtigusi. ueiore tnc hrsl 
on 18 August, the maximum speed of winds at 3601 
was 182 kilometers per Pour, but, 5 hours after 
seeding, these winds decreased to l 26 kilometers p 
On 20 August, the corresponding change was from 
156 kilometers per hour. Analyses of the data sugj 
the storm was modified. 

Pub. 197(1 5p . N l tS No AD-722 991 Reprint 

SUPPORTED BY U S Dept of Commerce • N.O.AA 

8.0086, COMPUTER METHODS APPLIED TO AT) 
AREA TROPICAL STORM AND HUKRICAN 
MATOI.OOY 

J.R HOPE, U.S. Dept of Commerce. Natl. Weather 
Miami, Florida 

Abstract: Tropical cyclone advisories and bulletins fur 
luntic Ocean, the Caribbean Sea. and the Gulf of Me 
issued or coordinated through the National Hurrican ( 
of the National Weather Service. Relevant to this t 
bility is the numUemmce of suitable documentation 
tropical cyclone tracks. Such data are stored on > 
tape and can he instantly processed by a digital ci 
With the data now stored on tape, the National H 
Center, using fully computerized methods, has the c; 
of quickly consulting the climatology of areas of any 
such portions of the hurricane season as may be peri 
a particular forecast problem or for long-range plunn 
poses. Thu HURRA N technique, an analog process u 
finely as a basic forecast aid, is discussed. 

Pub. 1971: Xp., NTIS No COM-7 I-901)37-05-2. 

SUPPORTED 11Y U.S. Dept of Commerce • NO AA 

8.0087, OBJECTIVE ANALYSIS Of- SLA SURIAC 
PERATllRES fSS'l | 

B./l JARVIXEN, U.S. Dept, of Commerce, N.itl. U 
Center, Miami, Florida 33124 

Objective: To give the hurricane forecaster objectively : 
sea surface temperature and anomaly charts in real 
3-day, 10- tiny, and 3(J-day periods during the 1 974 h 
season. 

Current status: Results from the hurricane season of I 1 
73 indicate that the objective analysis of the SSI' and 
union of anomalies can give the hurricane forecastci 
gions in which a tropical cyclone can form and the 
warm SST which can be sources of energy for intensil 

Plan for FY-74: The objective analysis of the SST w 
done on an operational basis for 3-diiy, 10-day. ant 
periods. 

SUPPORTED BY U .S. Dept of Commerce - N O A A 

8.(1088, CIRCULATION FfiATURKS OF' TK< 
CYCLONE'S 

B.R. JAUV'lNEN, U.S. Dept of Commerce. Natl H 
Center, Miami, Florida 33 I 24 

Objective: To compute several dynamic quantities so 
hurricane forecaster will be better able to detent 
development potential of a tropical cyclone. 

Current status: Objective analysis of the ATOLL (an: 
the Tropical Oceanic Lower Layer) and 200 milliha 
enable the computation of the following in real I 
ATOLL and 200Mb vorlieily -and divergence. 2) ATf 
200Mb vortieity udvection. 3) At selected points 


MAJOR DISASTER TYPES 


8 . 0095 , 


ATOLL nnd 200Mlv a) Line integrals of the radial wind, b) 
Line integrals ol the tangental wind, c) Flux of angular mo¬ 
mentum. 41 Tendencies of the various quantities listed in 1, 
2, and 3 These quantities can be computed twice daily de¬ 
pending on availability of computer lime. 

Plans for FY-74: These quantities will he computed twice daily 
when requested by the hurricane forecaster. 

SUPPORTED UY U S Dept, of Commerce • N.O.A A 

8.0089, PREDICTION OF HURRICANE DEVELOPMENT 
AND MOVEMENT WITH A UAROCL1NIC MODEL 

Bl Mlf.LLR, US. Dept, of Commerce, Natl. Hurricane 
Center, Miami, Florida 33124 

Objective: To improve the prediction of hurricane tracks, 
development, and rainfall associated with tropical weather 
systems by the application of a limited-area line-mesh primi¬ 
tive-equation model 

Current status: Model has reached the stage where a few quasi- 
operational forecasts may be made during the 1973 hurricane 
season. 

Plans for PY-74: Evaluate the results of the forecasts made dur¬ 
ing the 1973 hurricane season Collaborate with NMC in the 
development of hirst Generation Model to be tested in 1974. 

SUPPORTED BY U.S. Dept, of Commerce - N.O.A.A. 

8.0090, GRAPHICAL DISPLAY OF HURRICANE 
FORECASTS 

C.J. NAUM ANN, U.S. Dept of Commerce, Natl. Hurricane 
Center, Miami, Florida 33124 

Objective: Develop a series of programs for the NMC VARIAN 
computer system to assist the hurricane forecaster in the 
mechanics of constructing a forecast hurricane track and 
keeping the track within the hounds of the 50 percent proba¬ 
bility ellipses. 

Current status: A program has been written for both the CDC 
6600 and the NMC VARIAN computers to graphically dis¬ 
play hourly forecast position and motion given the following 
initial conditions: (I) Starting latitude and longitude. (2) 
Two or more additional anchor points without regard to 
time. (3) A forecast storm speed at one or more of the stan¬ 
dard forecast times. (4) Elliptical data. 

Plans for PY-74: To develop additional programs for the VARI¬ 
AN computer. Such programs will he designed to assist the 
hurricane forecaster in the mechanics of issuing and monitor¬ 
ing .ill aspects of the hurricane forecast problem. 

SUPPORTED IJY U.S Dept, of Commerce - N O.A.A. 

8.009J, STATISTICAL-DYNAMICAL PREDICTION OF 
HURRICANE TRACKS 

C.J. NFUMANN, U.S. Dept, of Commerce, Natl. Hurricane 
Center, Miami, Florida 33124 

Objective: To improve current statistical displacement forecasts 
using predictors derived from prognostic charts produced by 
NMC. 

Current status: Using the so calleil-'perfect-prog' approach, 
fifty-two sets of statistical prediction equations have been 
developed for the Atlantic area tropical cyclone belt. Input 
data consists of the usual persistence and climatological data 
plus predictors derived from the current 1()U(), 700 and 
500Mb analyses and the PF. 24, 36 und 48 forecasts of the 
SOflMh lev*) 


progs will be accomplished by introducing random errors (us¬ 
ing Monte Carlo techniques) to the observed 'perfect-prog* 
data. In this way it is believed the screening regression pro¬ 
gram will assign more realistic weights to the prognostic data. 

SUPPORTED BY U S. Dept of Commerce - N.O.A.A. 

8.0092, ERROR ANALYSIS OF HURRICANE 
FORECASTS 

J M. rr.U.KSir.R, U S Dept of Commerce. Natl Hurricane 
Center, Miami, Florida 3312-1 

Objective: To provide the hurricane forecaster with smite ob¬ 
jective means of evaluating the expected errors of the various 
prediction systems in operational use at NJIC. 

Current status: The errors of the four statistical tropical 
cyclone prediction systems in operational use at NHC (HUR- 
KAN. CLIPF.il. NHC67 and NHC73J have been found to be 
a function of the storm’s iniii.il 11 and V components of mo¬ 
tion and its current position. This function lias been approxi¬ 
mated by a second-order polymial fitted to the dependent 
data errors of least squares techniques. 

FY-74 Flans: Complete the system of equations described 
above and extend Ifie error analysis to the SANJJAR 
baroiropic model, l-xplore the feasibility of using Monte 
Carlo methods to extend the error analysis to independent 
data. 

SUPPORTED BY U.S. Dept, of Commerce - N O.A.A 

8.0093. BAROTROIMC PREDICTION OF I lURRIC ANF. 
TRACKS 

A.C. PlKF, U.S- Dept, of Commerce, Natl. Hurricane Center. 
Miami, Florida 33124 

Objective: Accurate prediction of liopical storm ami hurricane 
tracks to three days with a filtered harotropie model. Initial 
data are winds averaged with respect to muss through die 
troposphere. 

Currenl status: A careful initial analysis technique insures tInil 
each storm begins to move with an ohservutiomdly specified 
direction and speed With this method the model performs, 
on the average, at least as well as the official forecasts. 

Flans for FY-74: *1 imc-dcpcmlcnl boundary conditions will be 
tested. The initial analysis will lie further refined. More satel¬ 
lite wind data will be incorporated. 

SUPPORTED UY U.S. Dept of Commerce - N.O.A.A. 

8.(1(194, LANDFALL ERRORS IN HURRICANE 
FORECASTS 

II.H. SIMPSON, US. Dept, of Commerce, Natl. Hurricane 
Center, Miami , Florida 33124 

Objective: To enable the hurricane forecaster to determine in 
real time which of the statistical anti numerical models is per¬ 
forming the bust by application of Bayesian statistics. 

Current status: The landfall program has been programmed to 
run on the 6600 computer and the VARIAN computer at 
NMC. 

Plans for FY-74: Program will be run whenever u tropical 
storm or hurricane exists 

SUPPORTED BY U.S. Dept, of Commerce - N.O.A.A. 

8.0095, PROJECT STORMFUKY ANNUAL REPORT 1971 
UNKNOWN, U.S. Dept, of Commerce, Natl. Hurricane Res 
Lab., Miami , Florida 33124 


Pub. Jun- 72: 18/5p . NTIS No. COM-73-10277: PC $3.00 MF 
$095. 

SUPPORTED BY U.S. Natl Science Foundation 

8.0096, HURRICANE MODIFICATION DY CLOUD SECED¬ 
ING 

M A FSTOQUE. Univ of Miami, School of Marine Science. 
Mi,uni. Floritla 33140 

Abstract: A theoretical model which Is suitable for studying the 
effects of artificial cloud seeding on hurricanes is described 
The model is based on the time-dependent, nonlinear, anil 
axially symmetric primitive equations. It incorporates the ef¬ 
fects of cloud microphysical processes and predicts explicitly 
the distribution of water in clouds and in precipitation. Artifi¬ 
cial seeding is simulated in the model by freezing a specified 
percentage of the total liquid water content and then releas¬ 
ing the heat of fusion. Results of scedings at three different 
radial locations are discussed. Seeding produces an intensifi¬ 
cation of the storm in the earlier stages; but, subsequently, 
the seeded hurricane becomes weaker than the unseeded 
one The largest modification occurs when seeding is nearest 
the eyewall. 

Pub Feb. 72: 39p., NTIS No COM-72-10856: PC $3.00 MF 
$0.95. 

SUPPORTED BY U S Dept of Commerce - N O A. A 

8.0097, GIANT WAVES HIT HAWAII 

/. BOTTOMS, U S. Dept of Commerce, Natl. Weather Service, 
Honolulu, Hawaii 96812 

Abstract: The report describes the successful prediction of the 
arrival time of storm-generated heavy waves in Hawaii during 
early December 1969. 

Pub. Sep. 7tl. 46p., NTIS No COM-7 I-0002): PC $3.00 MF 
$0 95. 

SUPPORTED BY U.S. Dept, of Commerce - N O A A. 

8.0098, USE OF SATELLITE DAT A IN STUDIES OF 
TROPICAL DISTURBANCES 

T. MURAKAMI. Univ of Hawaii, School of Arts. Honolulu, 
Howaii 96822 (2632 11413 ) 

Objective: To improve understanding of large-scale tropical 
disturbances through theoretical and synoptic studies using 
meteorological satellite data. 

Approach: A diagnostic model for the study of large-scale 
waves in a conditionally unstable tropical atmosphere has 
been developed This model is an improved version of an 
earlier one and now includes a divergent wind component as 
well as frictional effects in the planetary boundary layer 
which play a dominant role in enhancing Rossby waves til the 
equatorial stratosphere. The model will be used to study 
many types of tropical disturbances nnd tltcir relation to the 
large-scale circulation. This will include a study of the rela¬ 
tion between fluctuations in monsoon rainfall and the 
strength of the jet stream. In addition, the relation between 
ocean temperatures and tropical convection and circulation 
will be examined. A parellel study will simulate the planeta¬ 
ry-scale stratospheric temperature changes described by Fritz 
and Soules. 

SUPPORTED BY U.S Dept, of Commerce - N.O A.A. 

8.0099, THEORETICAL ANALYSIS OF LARGE-SCALE 
TROPICAL DISTURBANCES 


mosphere. The following topics wii 
scale disturbances in a condition; 
mosphere The following problems 
the instability curve changes as a < 
sion of the divergent meridional wi 
friction, (bt sensitivity of slructi 
waves in a free atmosphere due to 
gent meridional wind component; 
wind and pressure perturbation in 
layer. 2. Numerical experimen 
disturbances forced by diabatic he 
topics will he addressed: (a) the ni 
torial disturbances as indicated by n 
their ensuing periods and phase 
required lot equatorial disturbance 
intensity, fc) the energetic proces 
wave's their energy; (d) the change 
accordance with the development c 
3. Numerical experiments of strati 
An attempt will be made to ximulut 
occurrence of the warming at 50 
30N-50S. The sensitivity of the cros 
flux to the zonal wave number nssi 
tion will be investigated 

SUPPORTED BY US. Natl Science 

8.0100, PROPOSED CHARACTE 
NADOES AND HURRICANES B3 
TY 

T.T. I'UJITA , Univ of Chicago, Sell 
Chicago, Illinois 60637 

Abstract: The research paper provide 
proposed characterization of lorn: 
area and intensity. A test characte 
tornadoes in 1950-69 was accompli 
893 U.S A. tornadoes in 1965. The 
intensity and individual area of U.S 
is very similar except for large air 
found tfiat the F-scute variation nlor 
undoes showed an intensity oscillnt 
vh!. Characterization of hurricane 
average typhoons are more intense i 

Pub. Feb. 71: 53p, NTIS No. COM- 
$0,95. 

SUPPORT ED BY U.S. Dept of Con 

8.0101. PROBABILISTIC MODHI 
LOADS 

Y.K. \TFN, Univ. of Illinois, School o 
Whom 618(11 

Tliis project deals with probabilistic n 
of extreme environmental loads c; 
riennes and earthquakes. The physi 
phenomena which cause these Ion 
the formulation and the occurrei 
modeled by random processes The 
form suitable for practical applieatii 

SUPPORTED BY University of Illim 

8.0102, PROBABILISTIC ANAL 
PLASTIC STRUCTURES 

T.L. PALZ, Purdue University, .S 
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8.0107, 


large loads occur, the behavior of most structures is non¬ 
linear and often results in plastic deformations. Because ex¬ 
cessive deformations could cause a structure to fail, it is im¬ 
portant to study the structural response heyond the linearly 
elastic range by applying probabilistic methods in the solu¬ 
tion of structural engineering problems. A method is 
presented for computing the first-passage probabilities for 
linear and nonlinear structures In addition, the probability 
distributions of accumulated plastic deformation and per¬ 
manent set in ehisto-plastic .structures are found. Several nu¬ 
merical examples are also given 

Pub. Aug 73: 8ip„ NTJS No. PB-223 .128/6: PC $3-75 Ml' 
SI .45. 

SUPPORTED PY U S Natl. Science Foundation 

8.0103, BEACH CHANGES IJY EXTRAORDINARY 
WAVES CAUSED IJY HURRICANE CAMILLE 

C J SONU, Louisiana State Univ Systems, Coastal Studies In¬ 
stitute, Baltin Nonx?, Louisiana 70803 

Abstract: Drastic erosion and swift recovery were the major 
characteristics of beach changes associated with Hurricane 
Camille at Fort Walton, Florida. Storm waves caused general 
erosion of the beach surface, and a scarp about I meter deep 
was produced about 40 meters behind the shoreline After 
the hurricane, humps of sand in a train with regular spacing 
along the shore emerged in the surf /one hed These were 
formed hy longshore currents, which probably acted on large 
quantities of sand brought into the surf /one bed us a result 
of the preceding suhaerial erosion. The humps subsequently 
moved shoreward and eventually climbed on the beach; a 
substantial part of the exposed bench volume was thus 
restored about a week after the hurricane. 

Pub. l-’ch. 70: I Dp., N'llS AD-709 428: 1IC S3.00 MF SO 65. 

SUPPORTED IJY US. Dept of Defense • Navy 

8.0104, MICROWAVE METEOROLOGY 

J.L KINO, U S. Natl.- Aero. & -Space Adm., Goddard Space 
Flight Center, (irecnhclt, Maiyhnul 20770 (7470460) 

The objective is to develop the microwave radiometer 
technology for glohal surveillance of storms from orbit to 
determine precipitation rale profiles, liquid water content, 
cloud height, and cloud .structure. Passive microwave instru¬ 
mentation for orbital application will he developed which 
provide measurements of surface and atmospheric parame¬ 
ters for meteorological requirements. Identification, location, 
rainfall intensity, wind velocity and siorm-systems-dynaniics 
information outside the continental United States and espe¬ 
cially over the oceans is only minimally available, if at all 
Storm surveillance from space can provide those data for 
most remote and ocean regions Storm tracking will he of 
great benefit in: (1) tropical storm characterization for hur¬ 
ricane warning and storm modification and (2) improved 
maritime meteorology and ship routing to avoid storms. 
Microwave frequencies (I t) cm to 10 cm) are most widely 
used for meteorological probes. They interact strongly with 
precipitation while undergoing relatively slight attenuation by 
the gaseous and charged components. Visible and infrared 
sensors were the first used for earth observation. (Text 
Abridged) 

SUPPORTED BY U S. Natl. Aero & Space Adm. 

ft.lt 1A4 EXTENJniNJr. HE COM UTEI IZED 


Abstract: The objective of the research was to develop methods 
for improved prediction of the movement (if tropical 
cyclones in the 3-7 day time scale, the improved system was 
to be based on the existing TYPHOON and/or TYPHOON 
72 automated programs for producing predictions out to 3 
clays. The work was divided into 3 tasks: A survey of the 2 
existing prediction models mid the updating and extending of 
the analog historical file used by these programs in producing 
their predictions; to determine the value of large-scale pat¬ 
terns in the prediction of typhoon formation and in sub¬ 
sequent tract prediction; to refine the typhoon analog predic¬ 
tive technique*. 

Pub. .Sep. 73: I05p.. NT1S No. AD-770 207/0: PC S4.25 MF 
$1.45. 

SUPPORTED IVY U S Dept of Commerce • N.O.A.A. 

8.0106. BENEFITS OF ENVIRONMENTAL PREDICTION 
IN THE EASTERN GULF OF MEXICO 

MXi. JOHNSON, U S. Dept, of Commerce. Natl. Oceanic A 
Atmos. Admin., Rockville, Maryland 20852 

Abstract: Direct anil indirect benefits which may be derived 
from marine environmental prediction are examined in both 
quantitative anil qualitative terms for the eastern Gulf of 
Mexico area. Conclusions drawn include the following: Of 
the primary environmental factors affecting the dimensions 
and types of benefits being derived from marine resources, 
live appear particularly relevant to commercial fishing and 
deep-water recreation in the eastern Gulf: Sea state; Air cir¬ 
culation; Temperature; Precipitation patterns;'and Special 
conditions of tropical storms, fog, etc. Sea state is the most 
significant factor for marine users, followed hy wind informa¬ 
tion. ‘Hie cost benefits of such predictions are given. 

Pub. 1072: 16p . NT1S No. COM-72-1 i 356: PC $3.00 ME 
$0.05. 

SUPPORTED BY U.S Dept of Commerce • N O.A.A. 

8.0107, HURRICANE MODIFICATION RESEARCH (PRO¬ 
JECT STORMEURY) 

UNKNOWN, U S. Dept of Commerce, Natl. Oceanic A At¬ 
mos. Admin., ItacKi’iUe, Maryland 20852 

Abstract: Project STORMEURY is a collaborative effort to 
control hurricanes. The approach to he used in the field ex¬ 
periments involves seeding the clouds surrounding the eye of 
a mature hurricane with silver iodide crystals to release the 
latent heat of fusion. Approximately 200 cannisters of 
pyrotechnic generators arc released at an altitude of about 
13,0(10 feet on a line extending radially outward from the 
storm center and are distributed over 20 miles. Each genera¬ 
tor produces 190 grams of silver iodide. Eligible areas for ex¬ 
perimentation which have been authorized hy the President’s 
Science Advisor ami the Department of State, arc lire Gulf of 
Mexico, the Caribbean Sea, and the southwestern North At¬ 
lantic region. A tropical cyclone is considered eligible for 
seeding only if the probability is 10 percent or less that the 
hurricane center will come within 50 miles of a populated 
area during the ensuing 18 hours There is on evidence at 
this time that any adverse effects have occurred oi may be 
expected to occur as a result of these experiments. There is 
only a remote possibility that seeding will cause a hurricane 
to intensify or alter its direction of movement. There is the 
possibility that under certain circumstances llie storm surge 

Ilf*] I 'ft/'rmwn At/Mn »h \ t U thet > nl l/insfc * nnrAmia * Un 
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Pub Jul. 71 20p. NTIS No Pn-201 257-F: PC $3.00 MF 
$0.95. 

SUPPORTED I3Y U S. Dept of Commerce • N.O.A.A. 

8.0108, VISUAL, IR. AND DATA COLLECTION CAPA¬ 
BILITIES OF THF GOES SATELLITE 

A F FLAS'DERS. U S Dept of Commerce, Off of Hydrology, 
Silver Spring. Maryland 20910 

Abstract: The paper concerns a new satellite designated COES 
(Geostationary Operational Environmental Satellite) which is 
scheduled to be bundled in 1974 by NASA (National 
Aeronautics and Space Administration) for NOAA. In 
synchronous orbit 22,(K)0 miles above the equator, GOES 
will view the United States from the same point continuously 
and provide a teal lime data collection system of particular 
application to hydrology and the water resources community 
in general. The two GOES satellite system by virtue of its 
geosynchronous position possesses (I) a continuous viewing 
capability of the same area of the earth and (2 > «i real-time 
data collection and relay service This near continuous day 
and night viewing will provide lor the detection and tracking 
of hurricanes, major storm systems, und severe local storms 
The data collection system will moke it possible for those in 
the environmental monitoring and prediction field to obtain 
much needed observations from remote areas essentially 
upon demand to better warn of and forecast storm events. 

Pub 1974: 23p , NTIS No. COM-74-)0524)8: Reprint 

SUPPORTED BY U S Dept, of Commerce • N.O.A.A 

8.0J09, TROPICAL STORM SURGE FORECASTING 

C P. JF.LESKlANSKl. U.S Dept of Commerce, Techniques 
Development Lab, Silver Spring, Maryland 20910 
(R1610100) 

Technical objective: Accelerate modification of the numerical 
hurricane storm surge forecasting model (SPLASH) to make 
It suitable for real-time operational use. Determine con¬ 
venient forms of hurricane input information, us well us easy- 
to-interpret forms of slorm surge forecast output. A feasibili¬ 
ty study for real-time storm surge calculations will be made 
for the U. S. coast of the Gulf of Mexico. 

Approach: Work will emphasize the Gtilf Coast where IhiuI- 
falling storms generate enormous surges such as observed 
with Hurricane Camille. A sophisticated computer program 
will be prepared of such generality (hat input data of ordina¬ 
ry meteorological parameters will output a storm surge 
forecast for particular locales The output will be displayed in 
convenient form for forecast or planning purposes. 

Progress: The hurricane storm surge forecasting program 
(called SPLASH) in use at NHC was Improved with the addi¬ 
tion of astronomical tide forecasts and an areal extension to 
cover any landfalling tropical storms along the coast between 
Brownsville, Texas und Shinneeock, N.Y. Work then beg.m 
on modifying the SPLASH program to also cover alongshore- 
moving tropical storms. 

SUPPORTED flY U S. Dept. ofCommerce • N.O.A.A. 

8.0110, SPECIAL PROGRAM TO LIST AMPLITUDES OK 
SURGES FROM HURRICANES • I. LANDFALL STORMS 

C.P. JEl.ESS'lANSKI, U.S Dept, of Commerce, Techniques 
Development Lab., Silver Spring. Maryland 20910 


coastline. Computations arc done by an elc 
surface meteorological parameters tire use 
operational program. Qualitative explanati 
phenomena are interspersed throughout p: 
importance of various meteorological pnrun 
shelf topography, and coastal geography an 
Pub. Apr. 72: 58p., NTIS No. COM-72-108 
$0.95. 

SUPPORTED BY U.S Dept of Commerce 

8.01 11, SPECIAL PROGRAM TO LIST / 
SURGES FROM HURRICANES • PAR 
TRACK AND VARIAN T STORM CONDI' 
C.P JELliSNlANSKl , U.S. Dept of Comn 
Development Lab.. Silver Spring. Mary haul 
Abstract. An operational computer program I 
to accommodate storms with generalized n 
great complexity. Examples tire storms that 
recurve, remain stationary, accelerate, ai 
Also, storm strength and size tire allowed 
tinuous monolonic manner with lime. Su 
these generalized storms ace complicated i 
and (hey can occur on tin extensive coast 
miles). Five truck positions (spaced at h-hr 
storm path) and simple meteorological p 
meteorological input for the program Del 
cal phenomena such as explosive deep 
violent changes in storm truck, and suddc 
(he storm arc not considered. In a qualtt; 
manner; several strange dynamic pltcnoin 
the storms with generalized motions tire 
special examples are computed hy the pro 
terpreted (oc forecasting. 

Pub Mar 74: 62p . NTIS No. COM-74-1092 
S 1.45 

SUPPORTED IIY U.S Dept. ofCommerce 

8,0112, JOIN'S PROBABILITY METH 
FREQUENCY ANALYSIS APPLIED TO 
AND LONG UFACII ISLAND. NEW JER.‘ 
l'.A. MYERS, U.S. Dept, of Commerce. N’ati 
vice, Silver Spring, Maryland 209)0 
Abstract: The paper describes the frequency 
binctl storm surges and periodic tides prci 
purl of the Long Bench Island study. These 
to the ocean beach. Studies of wave sic 
variations in water levels inshore from the 
island are not covered here, nor ore other 
study such us mapping of the community a 
minution of structures. The Long Beach 
pilot study in a new area. It is intended to 
other studies of other coastal communities 
vide needed criteria at this one location 
Pub. Apr. 70: 1 I6p., NTIS No. PIJ-192 7z 
$0.65. 

SUPPORTED UY U.S. Dept, of Commerce 

8.0113, MARINE ENVIRONMEN TAL PR 
,V..4. PORE , U.S. Dept of Commerce, lei 
mem Lab,, Silver Spring, Maryland 20910 
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Progress. 1 he operational ocean wave forecast program has 
been modified to generate a teletypewriter bulletin for WSFO 
San Francisco containing 12-and 36-honr forecasts of swell 
height, swell period, swell direction, and wind wave height 
for the North Pacific The East Coast cxlratropical storm 
surge forecast program was extended from 36 up to 48 hours 
and forecasts were added for Willcls Point, N'.Y. The opera¬ 
tional SPl.ASlI program for forecasting hurricane storm 
surge has been improved through the incorporation of 
revised shoaling factors SPLASH has also been modified to 
cover alongshore-moving tropical storms. Computerised sur¬ 
face wind forecasts were derived and implemented for Lakes 
Huron, Michigan, and Superior. Thus, automated wind 
forecasts are now provider! twice daily over teletypewriter for 
all five of the Great Lakes l‘hc operational Lake Erie storm 
surge program has heen modified to increase its accuracy 
ant) extend the forecast period out to 48 hours. Development 
of wave forecasts for the Great Lakes has been initiated. 

SUPPORTED UY US Dept of Commerce • NO A A 

8.0114, SUMMARY OE SELECTED REFERENCE 
MATERIAL ON THE OCEANOGRAPHIC PHENOMENA 
OE TIDES, S IOUM SURGES, WAVES, AND BREAKERS 

N.A. PORK, US. Dept of Commerce, Techniques Develop¬ 
ment l.alv, Silver Spring, Maryland 209 10 

Abstract: Contents Astronomical title; Extrairopical storm 
surge; Hurricane .storm surge; Ocean surface waves. 
Breakers. 

Puh. May 7(1. I |()pNTIS PB-193-449: IIC S3 00 MF 50.65. 

SUPPORTED BY US. Dept of Commerce • NO.A.A. 

8.0115, MARINE CONDITIONS AND AUTOMATED 
FORECASTS FOR THE ATLANTIC COASTAL STORM 
OF FEBRUARY 18-20, 1072 

N.A. PORK. US Dept of Commerce, Techniques Develop¬ 
ment l ab., Silvei Spring, Maryland 20010 

Abstract: I he storm surge and ocean waves associated with the 
Atlantic coastal storm of Feb. 18-20, 1972, caused extensive 
damage along beaches of Long Island and New England. 
Meteorological conditions of the storm, along with resulting 
tides, surges, and waves, arc described. Comparison is made 
with forecasts of the storms produced by the primitive-equa¬ 
tion model of the National Meteorological Center, as well ns 
with automated forecasts of storm surge and wave height It 
is concluded that the meteorological forecasts and the result¬ 
ing storm surge and wave forecasts were quite good. 

Pub. Feb 73: 9p., NTIS COM-73-50496-04-U8. 

SUPPORTED BY U S. Dept, of Commerce - N.O.A.A. 

8.0116, FORECASTING EXTRATROPICAJ. STORM 
SURGES FOR THE NORTHEAST COAST OF THE 
UNITED STATES 

N.A. PORK, U S. Dept, of Commerce, Techniques Develop¬ 
ment Lab , Silver Spring, Maryland 209 10 

Ahstract: The National Weather Service (NWS) has developed 
a technique for forecasting extratropical storm surges along 
the northeast coast of the United States The storm surge is 
caused mainly hy the strong winds associated with extratropi¬ 
cal storms over nearshore areas. Empirical forecust equations 
have been derived for 10 locations from Portland, Maine to 
Norfolk, Va. with data from 68 storms that occurred from 
1956 through 1969. input data to the technique are sea-level 


forecasts from any source. Experience has emp 
importance of accurate input sea-level pressure ft 
dications are that the system is useful. Plans are t 
to include other locations. 

Pub 1974: 74p , NTIS No. COM-74-10719/4: PC 
51.45. 

SUPPORTED BY U S Dept, of Commerce • N O - 

8.0117, NAVY ENVIRONMENT - FLUID Ml 
RESEARCH 

C.l' C ARRIER, Harvard University, School of Arts, 
Ma.Machu.iens 02)38 (NOOO)4-67-A-l)29S-l)033) 

The Navy has broad programs of research both us r 
Indent flow phenomena and as to severe storms an 
their prediction and control This research shoe 
improved understanding: ( I ) of the initiation, into 
anti maintenance of hurricanes thus leading t 
means of influence and control, and (2) of turl 
phenomena anti the role of polymer additives thus 
means for oplimi?ing vehicle drag reduction. 

The problem of the initiation, intensification anti m 
of hurricanes will be investigated theoretically At 
be made to describe this complex phenomenon i 
tractable mathematical equations which, nlthnu 
simplified, still retain the essential features of 
dynamics, hi (his manner useful engineering rest 
obtained which not only contribute to the under! 
hurricane mechanics hut also provide a basis for tl 
meal of more complex mathematical models. I s 
studies of gritl turbulence in flowing methanol aiu 
feet of shenr rate on the viscosity of dilute s< 
polymer additives will be carried out 

Supporting agency address information: Office 
Research 438, Arlington, Va. 22217 

SUPPORTED BY U S. Dept, of Defense • Navy 

8.0118, PROFILE OF' A SIGRM - WIND. WA 
EROSION ON THE SOUTHEASTERN SHORE 
MICHIGAN 

IF.’T. I'OX , Williams College, Graduate School, 117. 
Afassttchuxvus 01267 

Abstract: A large low pressure system that passed thr 
Michigan during lute July 1969, provided oppo 
detailed analysis of storm effects on beach and 
processes. During the passage of this storm, obsci 
17 environmental parameters were being recorder 
intervals. These data were subjected to Fourier a 
plotted in a time series by computer. Such anal 
that there is a definite relationship between baron 
sure, hrenker height, breaker angle ami longshr 
velocity. These are among the significant factor: 
erosion. As the storm passed, the beach and ad 
underwent extensive erosion. The post- storm prol 
n nearshore sand bar which was derived from the 
during the storm. During succeeding days, (his I): 
shoreward migration and was eventually incotpe 
the beach. 

Pub. 1970: 9p., NTIS No. AD-723 932: Reprint. 

SUPPORTED BY U.S. Dept, of Defense - Navy 


Purpose of study/investigation: To determine the effects of a 
hurricane protection structure with all tidal passages open on 
tidal heights, current velocities, salinities, temperatures, and 
dye dispersion within Jamaica Hay for normal tides. Plans 
which had no adverse effects on the above phenomena and 
which did not create maximum velocities hazardous to 
navigation were subjected to hurricane surges to determine 
the amount of suppression obtained throughout Jamaica Bay. 
An additional objective of the investigation to improve the 
quality of water in the Bay lias been added by the New York 
District. This modification may involve harrier gate operation 
andfor structural changes in the Bay. 

Approach or plan: The Jamaica Bay segment of the existing 
New York Harbor Model was updated to topographic condi¬ 
tions of 1967. The existing New York Harbor mode! linear 
scale ratios are J: J 00 vertically and ]: 1000 horizontally. A 
hurricane surge generator was added to the model to conduct 
the surge test. A scries of tests was conducted for existing 
conditions and then duplicated for plan conditions: com¬ 
parison oi lest results allows the effects of the plans to be 
evaluated. 

Progress to date; New York District personnel recommended a 
barrier plan consisting of a 300-11-wide irrigated navigation 
opening to natural bottom depths (approximately -32 ft nisi) 
plus six 75-fl-wide gated tidal passages with bottom sills to an 
elevation of -26 ft nisi on each side of the navigation open¬ 
ing. Model tests Indicated no adverse effects on tidal heights, 
current velocities, salinities, and dye dispersion within Jama¬ 
ica Bay, however, die plan would not provide adequate sup¬ 
pression of the hurricane surge elevations within the Bay. 
Plan 6 included a 110-ft wide ungnted navigation opening to 
natural bottom conditions plus eight 75-fl-wide gated tidal 
passages with bottom sills to elevations of -26 ft msl on each 
side of the navigation opening. This plan had no adverse ef¬ 
fects on the related phenomena and provided the required 
suppression of hurricane surges within the Hay; however, the 
110-ft-wrdo navigation opening did not meet the present 
navigation needs which require a minimum opening of 150 ft. 
A series of hurricane surge tests was conducted utilizing 
widths of navigation openings varying from 150 to 200 ft. 
These openings provided bottom silt elevations varying from • 
23 ft msl to -26 ft msl. 

SUPPORTED UY U.S Dept of Defense - Army 

8.0120, MICRO AND MESOSCAl.E GF.OPHYSICAL 
FLUID DYNAMICS 

Y. KURWARA, Princeton University, Graduate School, Prin¬ 
ceton, A'e»v Jersey 08540 

The objectives of this research involve study of four geophysi¬ 
cal phenomena of relatively smalt scale using numerical 
modelling techniques The investigations include: construc¬ 
tion of a three- dimensional model to study the asymmetric 
structure of hurricanes as it affects genesis and movement of 
the system; the use of a three- dimensional model of convec¬ 
tive motions to study the effect of vertical wind shear of 
cloud band orientation; the application of ocean circulation 
models to motions in a lake; and modelling the effects of 
confined healing on the atmospheric boundary layer and the 
free atmosphere through the agency of internal gravity 
waves. 

SUPPORTED BY U.S. Nail. Science Foundation 


Abstract: The life cycles of coastal convecl 
died utilizing <t Doppler weather radar. 1 
involve storms triggered by the sea breez 
and vertical scanning as well as fixed ver 
utilized to observe the storms. Analyses ■ 
suggest that convective storms move wit! 
updraft rather than the environmental wi 
teraction between the vertically moving a 
mental flow determines the time history 
lure. 

Puli. Apr. 74: 75p , NTIS No. AD-778 36 
Si.45. 

SUPPORTED BY U.S. Dept, of Defense - 

8.0122, ATLANTIC TROPICAL CY' 
PROBABILITIES (FOR SELECTED STA 
MONTH OF SEPTEMBER) 

H L CRUTCHER, U S Dept, of Commci 
Center. Asheville, North Carolina 28801 

Tropical cyclone strike probabilities for selei 
the several specified seasons and time itite 
The selected stations are Cape Kennedy 
Test Facility, Bay St. Louis, Mississippi, V 
ginia: and Houston, Texas. The seasons 
gust, September, October, and November 
intervals arc 12-, 24-, 36-, 48-. 72- and 96 
September strike probabilities are shown f 
time periods for the fivu-degrec Intitiide-h 
the North Atlantic, Caribbean anil Owl 
strike probabilities arc given for circles h 
two ami three degrees of latitudes and ecr 
selected station or the centers of the fivc-i 
gitude squares. These probabilities are c 
statistical climatologies of tropical C) 
presented by Crutcher (1971). The mod 
bivariate normal distribution. 

Pub. Aug. 71: 104p . NTIS No. N71-35765: 

SUPPORTED BY U.S. Natl Aero. & Spue 

8.0123, PRELIMINARY CLIMATIC DAI 
R1CANE AGNES JUNE 14-23. 1972 

KM D LANCEUS, U.S. Dept, of Comme 
Center, Asheville, North Carolina 2880! 

Abstract: The report gives a preliminary < 
rieane Agnes June 14-23. 1972, and it 
sequences. Hurricane Agnes caused one c 
disasters in United States history. Rec 
caused floods from North Carolina to Ncv 
were Pennsylvania, New York, Virgini 
Florida was beset with storm tides and tor 
given concerning the storm history, the cl 
records from ship land and aircraft reco 
ami from remotely sensed observations (r 
Data are given on extremes of pressure, w 
fall. New records were established. Apj 
chronology of the hurricane, maps o 
weather maps, and preliminary flood stage 

Pith. Aug. 72: 67p., NTIS No. COM-72-11 
$0.95. 

SUPPORTED BY U.S. Dept, of Commerce 
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Federal flood control policy which is leading to changes in 
Federal policy. Response lo the drought of the inid-lQhO's ill 
Massachusetts is analyzed. Arguments are presented against 
single solutions, and emphasis is placed on the need for 
research on alternatives. 

Pul). Dec. 71: 127p . NT1S No. PO-2 I I 922: PC $5 45 Ml- 
$0.95. 

SUPPORTED UY U.S Dept ofComniciee - N O A A 

8.0125, NUMF.R1CAL STUDIES OF RAINUAND CIRCD- 
I.ATIONS (N TROPICAL CYCLONES 

R A. ANTHES, Penn. State University, School of Farih 
Sciences, University Pork, Pennsylvania 16802 

The general objective of this research is to model numerically 
the ruinband circulation of tropical cyclones. The specific 
areas to he investigated arc as follows. (I) the generation 
mechanisms - a study of what physical processes in the model 
are necessary and sufficient for the rainbarul scale instability. 
Linear techniques will he used as well as integration as an in¬ 
itial value problem of the time-dependent, linearized equa¬ 
tion. (2) The possibility of a C’ISK-typc process operating on 
the scale of the bands • careful study of the low-level v<irtici¬ 
ly and divergence patterns should help lo ascertain the im¬ 
portance of the parameterized convective heating on the 
maintenance of (he rainhamls. (3) The contribution of the 
bands to the energy and angular momentum budgets of the 
troprenl cyclone • budget calculations should determine the 
relative importance of these processes. (4) The possible ef¬ 
fects on storm dynamics of enhancement or suppression of 
the bands • once an understanding of the interactions 
between the rninhands and the tropical cyclone circulation 
are understood, it may be possible In simulate numerically 
modification of the rainhands. 

SUPPORTED BY U.S Natl. Science Foundation 

8.0126, ANALYTICAL PHYSICAL MODRI. 

E.M. WHITE, Univ. of Rhode Island, School of Engineering. 
Kingston, Rhode Island 0288 I 

Objectives: The objective of this project is lo develop and veri¬ 
fy a mathematical computer mode] which has the capability 
of predicting the spatial and temporal variations of the physi¬ 
cal characteristics of Narragansetl Hay When completed, this 
model should he ahlc to compute, at any time in the past or 
future and at any point in the Bay, the tidal heights, current 
salinity, temperature, and certain chemical species concentra¬ 
tions, notably dissolved oxygen. The model will also be able 
to take account of proposed changes in the dynamics of the 
Bay, such as hurricane barriers, thermal discharges, sewage 
outfalls, and channel dredging, with a view toward its use in 
decision-making and management of Narragansctt Buy. The 
experimental verification of the model is being provided by 
the Bay Watch program. 

How information will be applied: the information derived from 
this model has three primary uses: 1) to aid in Bay manage¬ 
ment by providing design studies of proposed physical 
changes; 2) to provide detailed predictions of the physical 
stule of the Bay, in the past or in the future, for use in coor¬ 
dinating experimentation in the Bay; and 3) to provide physi¬ 
cal parameters for use with the associated biological and 
socio-economic models being prepared under other projects 
associated with the Systems Model Studies. 


flow rates at various key points in the Bay 2. The depth- 
averaged salinity mode! is now being applied to dye study 
problems. 3 I he temperature model is now being applied to 
the proposed Rome Point power plant. 4. The laterally- 
averaged, water- quality model bus been completed and suc¬ 
cessfully compared to dissolved oxygen and biochemical ox¬ 
ygen demand data from the Hay. 5 A finite- element model 
lor i.tpid calculations of physical and biological parameters in 
the Hay is now being developed, in cooperation with the 
Systems Ecology Project. 

Lor additional information pertaining to this project contact Dc. 
Niels Rorholrn, Coordinator, Sea (irunt Programs. University 
of Rhode Island, Kingston, Rhode Island (12881. 

SUPPORTED BY L S Dept, ol Commerce - N O A.A. 

8.0127, SOLI H CAROLINA HURRICANES OR A 
DESCRIPTIVE. LISTING OF TROPICAL CYCLONES 
I HAT HAVE AITFCI FD SOUTH CAROLINA 

J.C. PURVIS, U.S. Dept of Commerce, Natl. Weather Service, 
Co/nnibin, .South 

Abstract: The publication contains a descriptive listing of tropi¬ 
cal cyclones that have affected South Carolina and for which 
records are available. The record begins with two storms in 
the I 7th century and continues lo dale. Introductory notes 
on hurricane phenomena and September gales arc followed 
by a statement on modem tracking and warning. Finally 
iliere is a chart showing the number of tropical cyclones by 
month, percent of seasonal total and tile number of cyclones 
per year, for various lime periods 

Puli. 1973: 5f)p., N I'lS No. COM-73-1 1533/9; PC $5.00 Mi¬ 
ll.45. 

SUPPORTED BY U S. Dept of Commerce - N.O.A.A. 

8.0128, INVESTIGATION OF SHORELINE CHANGES AT 
SARGENT HHACH. TEXAS 

W.N. ,S7:7/./<;, ’Icxas A & M University System, Graduate 
School. College Station, 'lews 77843 

Abstract: An environmental study was conducted at Sargent 
Beach, Texas, an erosive beach bordering the Gulf of Mex¬ 
ico. The objectives of this study were to determine the 
characteristics of the beach, the magnitudes of changes 
which have occurred at Sargent lleuch, and to analyze possi¬ 
ble factors which may he controlling the observed beach 
changes. Results show the bench has eroded at an increasing 
rale since at least 19,30 with recent shoreline retreat rates 
averaging 30 feet per year. Storms are the primary agents 
(hut remove materia! from (he beach, while lost sediments 
arc not replaced because Brazos River sands normally ex¬ 
pected to move alongshore arc trapped in the Brazos delta. 
Hurricanes limy free stored deltaic sands carrying major 
quantities offshore from beach areas. Beach erosion is further 
aggravated by decreased sand input to the const from the 
Brazos River due to alterations to the river and its drainage 
basin in the 1940’s. 

Put). Sep. 73: 1 62p., NTIS No. COM-74-10157/1: PC $4.75 
ME $1.45. 

SUPPORTED l)Y U.S Dept, of Commerce • N.O.A.A. 

8.0129, OBJECTIVE. ANALYSIS OF THE SF.A SURFACE 
TEMPERATURE 

H.R. JaRVINEN, U.S Dept, of Commerce, Natl Weather Ser¬ 
vice, Fort Worth, 7'ej.as 76102 


6-169 



Abstract A program has been developed which .maizes sea 
surface temperatures on an operational and research basis 
Data were composited for foe-day periods from the Mur- 
teenth to the seventeenth for the months of June. August. 
September, ami October, duong the 1972 hurricane season 
Sea surface temperature and anomaly charts were compute 
'l hesc charts are discussed in relation to tropical cyclone, ac¬ 
tivity. A relationship exists between tropical cyclone activity 
and sea surface temperature. The real-time, objective analysis 
of sea surface temperature and computation of anomalies 
identify those areas of warm SST which can serve us ready 
sources of energy for development or intensification of tropi¬ 
cal cyclones. 


Pub Aug. 73 2 Ip., NT IS No. COM-7)-) )M3Jh PC S2-75 MF 
SI 45. 

SUPPORTED BY U S Dept, of Commerce - N O A A 

8.0130. A DECISION PROCEDURE FOR APPLICATION 
IN PREDICTING THE LANDFALL OF HURRICANES 


R H SIMPSON, U.S Dept, of Commerce. Natl. Weather Ser¬ 
vice. Fori Worth, 1 cuts 76IU2 


Ahsttuct A Oayedun analysis, in real time, is m.ule on the per¬ 
formance of competing numerical and statistical models in 
predicting the point at which a hurricane will make its land¬ 
fall on a virtual coastline. 18 ond 30 hours following the ob¬ 
servations upon which the forecast is based. I he results in¬ 
dicate to the hurricane forecaster how each model has per¬ 
formed and will identify the mode) whose next prediction will 
have the most dependable basis for a warping decision This 
example of a machine program to process ami organize infor¬ 
mation on the performance of competing hurricane predic¬ 
tion methods illustrates how Uaycsiuti analyses may be com¬ 
bined with other statistical parameters to supply a basis for 
sound decisions on critical forecast problems It is expected 
that this initial effort will open up many new avenues for ap¬ 
plying decision and information analyses to the more tor- 
midable and intractable weather prediction prohlems, espe¬ 
cially those of the tropics. 

Pub. Aug. 73: I6p„ NTIS No. COM-73-1 166.7/4: PC 52.75 MF 
$1.45. 

SUPPORTED BY US Dept of Commerce • N.O.A.A. 

8.0131, HIE DECISION PROCESS IN HURRICANE 
FORECASTING 


R U. SIMPSON, U S Dept of Commerce, Nall Weather Ser¬ 
vice, Fon Worth, Texas 76102 

Abstract. The main thrust of development programs at the Na¬ 
tional Hurricane Center is to provide objective diagnostic 
methods for evaluating the numerical prediction results by- 
analyzing the dynamical character and tendencies of the vor¬ 
tex environment and of the vortex itself. The procedures ami 
decision ladders for each phase of the forecast arc described, 
including the positioning of the center, the development of a 
disturbance, growth of ;i vortex, and movement of the center. 

Pub. Jun 71: 39p , NTIS No. COM-71-00336: PC $3.00 MF 
$0.95. 

SUPPORTED BY U S Dept, of Commerce • N.O.A.A. 

8.0132, ATLANTIC HURRICANE FRRQUF.NCIES ALONG 
THU U S COASTLINE 

R.U SIMPSON, U.S Dept, of Commerce. Natl. Weather Ser¬ 
vice. Fort Worth, Team 76102 


Abstract: From a recently completed climatology of hurricanes 
at the National Hurricane Center covering a period of 85 
years of record, the total number of incidents and the 


Pub. Jun 71: I9p„ NTIS No. COM-71-007 
$0 95 

SUPPORTED BY US Dept of Commerce 

8 0H3, SEDIMENT MOVEMENT Al 
MORPHOLOGY IN THU CEN TRAL AP 
OION • VIRGINIA 

UNKMWN. U.S. Dept of the Interior, 
Arlington. Firgntiti 22209 
Sediment, particularly in connection with mi 
floods, causes many deaths and millions ( 
damage annually. 'I he destruction results 
sion, its movement down hillsides and alo 
iind its deposition. 'The prediction of imp 
lalctl events and the prevention or rcducti 
not be possible until systematic, planned 
geomotphic studies are made. 

'To derive a basis for predicting the oceurn 
major sediment movements on hillslopes 
the Central Appalachians and nearby i 
prevent or reduce the customary widespre 
curs to man and his property from such tn 

Document and examine the geomorphie ; 
features of catastrophic sediment nuwetr 
which resulted in central Virginia from lb 
Camille in 1969 Measure and evaluate ti 
lion of erosion, the amount and location 
of sediment particles involved, geoniorph 
affected and unaffected hillslopes and val 
features which may aid in attaining the re: 
Obtained further field data on channel ( 
materia! samples. Continued analyzing 
geometry. Wrote further portions of first 
on same. Results to date show some prom 
relationship between /low characteristics ; 
tain measurable features of the channel 
cross-section and sizes of bed material. 
Complete the analysis of the data on huiii 
data as the need arises; draw conclusion; 
draft of manuscript. 

SUPPORTED BY US. Dept of Interior- 

8.0134, FORECASTING STORM-lNf 
CHANOES ALONG VIRGINIA S OCF.A 
H r . HARRISON, Virginia Inst of Marine Si 
Virgin!a 23062 

Abstract: The purpose of this study was i 
method for operational prediction of S' 
changes. The thought was to use wind a 
that are predicted on a routine basis by tl 
Service, NOAA, and it was felt that i 
could be developed, it would be possible 
of bench erosion or deposition as purl 
forecasts whenever storms threatened It 
it might be possible to make estimates 
during previous years by using historic; 
prediction scheme. 

Pub. Dee 7|: H7p. NILS No. AD-752 
50.95. 

SUPPORTED BY U.S Dept, of Defense 

8.0135, OPERATION AGNES 

A. KUO, Virginia Inst, of Murine Sci., Clou 


MAJOR DISASTER TYPES 


9 0003, 


System and on the transport of material substances including 
nutrients, suspended sediments, pesticides and metals. Other 
phases of the study are focusing on the impact of biologic 
components. Our emphasis is on the path of Susquehanna 
River water as it passes down the Ray, out of the mouth and 
onto the shelf. This phase of the work interfaces within the 
total program with the ongoing monitoring programs in the 
James, York and Rappahannock Rivers 

SUPPORTED BY U.S Natl. Science Foundation 

8.0136, STORM-SURGE FORECASTING 

J.W NICKERSON, U S. Navy, Weather Research Facility, AW- 
folk, Virginia 2351 I 

Abstract: The report contains an adaptation of a unique storm- 
surge forecasting technique developed by Dr. (\ P. Jelcsnkin- 
ski. This technique results in a computed storm surge profile 
at the inner boundary of an artificial standard basin seaward 
of the coast. 'Lite profile is derived from nomograms based 
upon a standard storm passing over a standard basin- Thumb 
rules and guidelines arc presented in the publication for sub¬ 
jectively modifying the computer storm surge height us it 
moves shoreward of the artificial basin boundary, to fit the 
natural conditions of a particular coastline. Major advantages 
of this system are its applicability to almost any locale, its 
adaptability to data normally available to the field forecaster 
and the speed with which the forecast may he modified to 
remain current with natural nuctuations of (he storm. 

Pub. Apr. 71: KKIp., NILS No. AD-751 578: VC $3.0(1 MF 
$0.95 

SUPPORTED BY U.S Dept, of Defense - Navy 

8,0137, ENERGY. MASS AND ANGULAR MOMENTUM 
BUDGETS OF EXTRA! ROPICAL CYCLONES 

D.R JOHNSON, Univ. of Wisconsin, Graduate School. Modi'.- 
mi, Wisconsin 

The objective of this research is to study the energy, mass, and 
angular momentum budgets of the extratropical cyclone. Par¬ 
ticular emphasis will be placed on the roles of the polar jet 
stream and diabatic processes during the life of cyclones. 
Several case studies of developing and dissipating stages are 
proposed to compare the relative importance of angular mo¬ 
mentum and energy fluxes across the lateral boundary of the 
storm volume with the vertical redistribution and sources and 
sinks within the volume. Through these comparisons the in¬ 
teraction of the extratropical cyclone with its environment 
will be examined. In support of the examination efforts will 
also be made to develop objective analysis techniques which 
can he applied to studies of the extratropical cyclone and jet 
stream. 

SUPPORTED HY US. Natl Science Foundation 

fl.0138, NUMERICAL STUDIES IN THE CIRCULATIONS 
AND STORM SURGES IN LAKE ONTARIO 

D.R. RAO, Univ. of Wisconsin, School of Letters, Milwaukee, 
Wisconsin 53201 

This study will carry out integrations on a sequence of numeri¬ 
cal models to determine ( I) the three-dimensional circulation 
patterns induced by seasonal winds, (2) the changes in the 
mean circulation patterns in response to changes in seasonal 
winds, and (33 the lake level response induced by severe at¬ 
mospheric disturbances. The shape of the coastal boundary 
and hottom topography will be taken into account in the nu- 


9. LAND SLIDES 

DISASTER MITIGATION 

9.0001, REGIONAL GEOLOGIC FRAMEWORK - SAN 
ANDREAS FAULT - CALIFORNIA 

I'.iV. DlBfH.EE, U.S. Dept, of the Interior. Geological Survey, 
Mvnfa Park, California 94025 

The objective of this project is to produce a geologic map of a 
belt sonic 80 km wide along a 5(K)-km-Iong segment of the 
Sun Andreas fault zone from Hollister to Desert Hot Springs 
The geology is being plotted on available 15’ 1:62,500-scale 
and 7 l/2‘ 1.24,000-scale topographic quadrangles base maps 
from field work and from adequate puhlishcd anti available 
unpublished geologic mapping. All these data are being com¬ 
piled onto four specially prepared 1: 125,000-scale topo¬ 
graphic base maps, each covering a )25-km long segment of 
the San Andreas fault Each of these geologic maps will be 
accompanied by several cross sections and descriptions of Hie 
rock units. Also planned for publication are several 1:62,500- 
.scale quadrangle transects astride certain critical parts of the 
fault. 

The basic geology mapped throughout this area will serve many 
purposes, such as location of materials suitable for construc¬ 
tion of highways, canals, and dams; location of geologic 
hazards such as faults, landslides, and unstable rock units; 
and classification of land and exploration for water, petrole¬ 
um or gas ami mineral deposits 

SUPPORTED IJY U.S. Dept oflntertor • Geological Survey 

9.0002, REGIONAL SLOPE S'l ANILITY STUDIES • 
CALIFORNIA AND PENNSYLVANIA 

DJI RADIHWCHHALi.. U.S. Dept, of the Interior, Geological 
Survey, Menlo Park, Californio 94025 

Topical study to determine regional geologic factors that con¬ 
tribute to liuttl-sliding in selected areas of the United Stales. 
Areas are being studied in Northern Coast Ranges and the 
Transverse Ranges of California, and in the vicinity of Pitt¬ 
sburgh, Pennsylvania. Principal objectives are to determine 
which regional geologic factors (as opposed to local factors 
triggering individual slides) or combination of factors are 
critical in determining regional slope stahlity, so that these 
factors can be taken into account in planning and construc¬ 
tion. particularly of large projects The work will consist of 
literature search covering all pertinent data on such factors 
as climate, slope, tectonic and geologic history, and erosion 
rates; aerial photograph studies to map distribution of land¬ 
slides in study areas; examination of selected landslides on 
the ground to determine their characteristics, and field ex¬ 
amination of geologic units in study areas to determine their 
pertinent physical properties, including composition, weather¬ 
ing, permeability, and stale of fracturing ‘Hie study may in¬ 
volve measurements of state of stress in the earth's crust and 
its i elutionsbip to regional landslide patterns. 

SUPPORTED 13Y U.S. Dept, of Interior - Geological Survey 

9.0003, MOBILIZATION OF DEBRIS FLOWS 9973-EN 

AM. JOHNSON, Stanford University, School of Earth 
Sciences, Polo Alto , California 94305 (PA-ARO(D)-3 1-124- 
7I-GI58} 

To study debris-flow, a form of rock waste transport. This work 
is concerned with the fundamentals involved in the cause and 

.,r .i u,‘. <i. „i. . , • ,. c „u __ 




Field investigations, laboratory experiments and theoretical stu¬ 
dies of this selected type of landslide will be studied. 

Supporting agency address information; OCRD Research Office 
Durham. Durham, N.C. 27706 

SUPPORTED BY U.S. Dept of Defense • Army 

9.0004, GENERAL REVIEW OF THE SEISMIC HAZARD 
fO SELECTED U S NAVY INSTALLATIONS 

JB SFFD . Calif Inst of Technology. Graduate School, 
Pasadena, California 91109 

Abstract: The report summarizes the findings of the Natural 
Hazards Review Panel whose mission it was to investigate the 
nature and magnitude of the threats posed to Naval bases by 
earthquakes and earthquake-related natural hazards including 
tsunamis, seiches (and the accompanying flooding), land¬ 
slides, mudflows and soil foundation failures which may 
result from earthquakes In addition to citing specific 
problems for Naval bases in the San Francisco, San Diego 
and the Manila areas, the introduction to this report recom¬ 
mends conducting a rapid visual survey initially to pinpoint 
the nature of various danger areas. It then recommends the 
follow-on procedure leading to various strategic and en¬ 
gineering decisions which will provide the required degree of 
protection to insure Fleet Operational Readiness and to pro¬ 
vide cost effectiveness in protecting the Navy against serious 
earthquake damage. 

Pub. Jan 74. 4$p . NTIS No AD-778 005/9 PC $3.25 ME 
$1 45 

SUPPORTED BY U S Dept, of Defense • Navy 

9.0005, EARTHWORK REINFORCEMENT TECHNIQUES 
• LOS ANGELES AREA 

R A. FORSYTH, Slate Div of Highways. Sacramento, California 
95814 

A ‘reinforced earth' test installation will be constructed as part 
of a landslide correction project on Rte 39 near l.os Angeles 
for the purposes of evaluation of construction cost and 
behavior. The test embankment will be instrumented with 
strain gages, slope indicators, soil pressure cells and exten- 
someters. Resulting data will be utilized to evaluate current 
‘reinforced earth’ design procedures and theories. 

SUPPORTED BY U.S. Dept, of Transportation • E.H A. 

9.0006, SUBAUDIBI.E ROCK NOISE (SARN) AS A MEA¬ 
SURE OF SLOPE STABILITY. CALIFORNIA 

R. MFARNS, State Div. of Highways, Sacramento, California 
95814 

Abstract: A technique for using subaudible rock noise (SARN) 
to measure slope stability has hecn developed by the Califor¬ 
nia Division of Highways. The technique and the equipment 
used are described and instructions for their application are 
presented. Several case histories are described to illustrate 
some of the types of problems to which SARN monitoring 
can he applied. The Division is planning to perform SARN 
monitoring as a routine method for stability evaluation and is 
assembling the necessary equipment. 

Pub. Aug. 73: 62p„ NTIS No. PB-227 965/1: PC S3 75 MF 
SI .45. 

SUPPORTED BY California Slate Government • Sacramento 

9,0007, URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE. MAGNITUDE, & COSTS OF GEOLOGIC 
H 7ARMS St, PPr’r»V4mi:Kir»AT,/^v c r-~„ -..- 


Abstract: This report recommends loss-r< 
10 geologic problems which collectiv 
mated $55 billion loss in California's u 
to 2()00. The problems arc carthqu 
mineral resources to urbanization, land 
ston activity, expansive soils, fault d 
hazards, tsunami hazards, ami sub: 
describes the nature, distribution, ant 
problem, us well as costs and effective 
reduction measures, and agencies respc 
sures. 

Pub. Jun 73: 1 I Ip. NTIS No. PB-222 
1.45. 

SUPPORTED UY U.S. Dept, of Housiv 
merit 

9.000H, RIPRAP SLOPE PROTECT, 
DAMS - A REVIEW OF PRACTICES > 
F.J DAVIS, US. Dept, of the Interior, IK 
Denver, Colorado 8022.5 
Abstract: Bureau of Reclamation practice 
investigation, sampling, testing, and fit 
slope protection for earth dams are revi 
50 case histories of riprap slope protect 1 
performance of most upstream slope j 
dams has been essentially us jinticij: 
providing upstream slope protection, i 1 
lifetime maintenance costs, is the pr 
selecting, designing, and constructing tin 
tcction. Although experience indicates 
larger than 1 cu ytl would he required o 
dam structures to protect slopes agnit 
storms, few rock sources cun provide ft 
Hence, a 36-inch blanket of riprap gra, 
considered the maximum protection tli; 
obtained. Specifications should be revif 
gradation that contains more of the l;u 
placing requirements to obtain a dense 
greater selectivity of quarry material, ai 
of quarry blasting techniques. Detaile 
vestigatois of riprap sources arc includer 
Puh. Mar. 73: 28p., NTIS No. Pll-219 f 
50.95. 

SUPPORTED BY U.S. Dept, of Interior 

9.0009, LOCA TION OF' SLOPE F'All.U 
R.ll. MLRRILl,, U.S. Dept, of the Intern 
Denver, Colorado 80225 
1 lie object of this research is to detect ft: 
walls before slope sliding occuis, Succe: 
of this work will result in a knowledge 
sions and will give early information fr< 
bo taken to avoid disastrous slides in sloj 
fhe planes will be monitored for microseis 
noises shall be used in an attempt to trio 
the noise The work will he performed 
Ruth mine, Kennecott Copper Corporal!' 
SUPPORTED BY U.S. Dept, of Interior 

9.0010, SHEAR STRENGTH OF FINE 
WEST POINT, NEW YORK 
UNKNOWN, Transportation Res. Board, 


M AJUK UloAo l r.K I Yrt'.M 


9.0017, 


Performance of a fill foundation at West Point, New York, A 
method for determining the strength parameters of soils; 
Characteristics of sonic clay soils from Wisconsin. 

Pub. 1973: 7lp , NTIS No. PH-227 031/2: PC $2 20 MFSl.45 

SUPPORTED RY Natl Academy of Sciences • Washington 

9.0011, ENGINEERING GEOLOGY - ILLINOIS 

R' C. SMITH, State Cieol Survey, Urlxinti, Illinois 61801 

Geological conditions and their relationship to engineering 
problems are being researched Cooperation is extended to 
other state departments with special reference to highway 
construction, dam sites, reservoirs, foundation conditions. 
Field conferences, examination of borings, and preparation of 
reports are undertaken for other state departments or at the 
request of consulting engineers engaged on various projects 
Reports issued: ‘Geologic Factors in Dam and Reservoir 
Planning', W.C. Smith, III St. Geo. Surv Environmental 
Ctcol. Note 13, I960 ‘Geology and Engineering Charac¬ 
teristics of Some Surface Materials in McHenry County. Il¬ 
linois'. W.C. Smith. III. St. Geo Surv Environmental Geol. 
Note 19, 1968. ‘Preliminary Geological Evaluation of Darn 
and Reservoir Sites in McHenry County. Illinois’. W.C. 
Smith, 111 St. Geo. Surv. Environmental Cieol. Note 25, 33pp, 
1969 'Geologic Investigation of the Site for an Environmen¬ 
tal Pollution Study’, P.R. Duniontclle, Illinois State Geologi¬ 
cal Survey Environmental Geology Note .31, 1970 'Land¬ 
slides Along the Illinois River Valley South and West of La 
Snlle and Peru, Illinois', P I). Dumontellc. N.C. Hester, and 
RE. Cole. Illinois State Geological Survey Environmental 
Geology Note 48, 1971. 

Document provided to S S.l I: by the H R.I.S. 
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9.0012, STRESS-SIR AIN-TIME BEHAVIOR OF SOIL AND 
ROCK UNDER TRIAXIAL CON Dll IONS 

O'. MLSRI, Univ. of Illinois, School of Engineering, Grlunm. Il¬ 
linois 61801 

This study deals with the creep properties of soil and rock 
under triaxial conditions. An elaborate constant-load triaxiul 
testing system has been designed and constructed. The creep 
testing system (CIS) consists of four independent units. The 
axial loads, axial deformations, cell pressures, and pore pres¬ 
sures are automatically observed and recorded hy a digital in¬ 
dicator and teletype. Tests are being performed on soil and 
soft rock specimens using various load and time histories. 
Presently available creep equations (strcss-slrain-limc rela¬ 
tions) for soil and rock are being analyzed. An attempt is 
being made to extend our understanding of the physical sig¬ 
nificance of creep parameters Also new creep equations are 
being developed. 

SUPPORTED HY University of Illinois 

9.0013, WATER DRAINAGE FROM IN-PLACE FILLS TO 
PREVENT OR HALT FILL 

P.C. CLARK, State Highway Commission, Topeka, Kansas 
66612 (2R63226543) 

Objectives are to determine the conditions that lead to fill 
slides on highways and to develop means of preventing or 
halting SV'.,1 slides. Hydrologic and man-made geologic con¬ 
ditions existing in each fill, under study, arc being deter¬ 
mined Vertical drains are being installed in some fills to see 
if draining of water will help stabilize the fill and halt or 


Document provided to S S I.R. Hy the H R.I.S 

SUPPORTED BY U.S Dept, of Transportation • K.H.A. 

9,(1014, INVESTIGATION OF LANDSLIDES ON 
HIGHWAYS 

J.H. HAVLNS, State Div. of Res, Vrnnkfon, Kentucky 
(2R6320I259) 

Study is conducted to evaluate and improve current exploration 
methods mid techniques of interpretation of subsurface con¬ 
ditions and available methods for analysis, design and con¬ 
struction whereby embankment failures on highway facilities 
can be minimized. 

Document provided to S S I.F.. by the H.R.I.S. 

SUPPORTED BY U.S. Dept of Transportation • F H.A. 

9.0015, LANDSLIDES - KEN TUCKY 

Cl. GORMAN. Stale Bur. of Highways. Lexington, Kentucky 
40S0K 

Side - hill cut-and-fill sections are typical design features of road¬ 
ways in much of the mountainous or hilly terrain of Ken¬ 
tucky. Lateral seepage of groundwaters into side-hill Jills and 
attendant damming and increased pOTe pressures have been 
suspected as major causes of landslides. Monitoring and sur¬ 
veillance of potential landslides will be conducted for collec¬ 
tion of data for use ns future design remedies. Study objec¬ 
tives are to lldetetmino the onuses of side-hill instability, 

2) ohscrve long-term movement using slope indicators at 
selected sites whore side-hill failures are ' in progress, 

3) develop an automated direct shear apparatus for measuring 
peak and residual soil shear strength, 4)dcvdop correlations 
between laboratory triaxial shear strength and in situ shear 
strength obtained from dutch cone penetration tests and vane 
shear tests, and 5) compare peak, residual, and in-silit 
strength with calculated .shear strength at sites where failures 
are occurring. 

Document provided to S.S.Ll:. hy the H.R.I.S. 

SUPPORTED BY Kentucky State Government • Frankfort 

9.0016, SLOPE STABILITY OF CUTS IN ONTONAGON 
CLAY 

I A. ALNOURl, State Dept, of Highways, iMnsinp, Michigan 

(2R6322l06fi) 

T he niiiin objectives are (| ) Record anil analyze existing slides. 
Determine actual shearing strength of soil and causes of 
Failure. (2) Suggest suitable and econonomicnl corrections 
for existing slides. Recommend preventive measures for 
potential slide areas. (3) Propose a procedure for slope sta¬ 
bility analysis to he used in the future design of cuts in on- 
tnmigon clay. 

Document provided to S.S.I.F.. By the H.R.I.S. 

SUPPORTED BY Michigan State Government • Lansing 

9,0017, CLAY MOBILITY IN R1DOE ROUTE LAND¬ 
SLIDES. GORMAN, CALIFORNIA 

V.F. KURR, Columbia University, School of Arts, New York, 
New York 10027 

Abstract: Several landslides with substantial displacements 
along clay-bearing bedding planes occur in road cuts along 
the Los Angeles - San Francisco super highway Interstate 5, 
between Castaic and Gormon. Geometrically such slides 
occur where the strike of wet clay bearing stralu in road cuts 
lies parallel to the roadway, and the inclination is toward the 
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Pub Jul 70: 49p.. NTIS No AO-715 920: PC S3 00 MF $0.95. 
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9.0018, INVESTIGATION OF RF.O RIVER VALLEY 
GEOLOGY • EFFECTS ON STRUCT URE DESIGN AND 
PERFORMANCE 

DK. LEER. Slate Highway Department, Fargo, North Dakota 
58102 

Abstract: The investigation includes a detailed study of the 
geology, past performance of structures, and soil mechanics. 
The sites selected for the study of the soils and landslides 
were instrumented with slope inclinometer to establish shear 
planes and to evaluate the strength of the soils in the field as 
compared to laboratory strength analysis Through this 
procedure, the residual soil strengths can be useti for design 
purposes and the reactions imposed on structures can he esti¬ 
mated The investigation indicated that the main factors con¬ 
tributing to the river hank failures are the loads imposed by 
embankments and by draw-down after periods of flooding. 
Recommendations for new bridge design are given. 

Pub Sep 70 59p., NTIS No. PB-196 133: PC 53 00 MF 50-05 

SUPPORTED BY U S Dept of Transportation • Off. Sec 

9.0019, SLOPE STABILITY OF CERTAIN SELECTED 
COLLUVIAL SOU S 

CJ HAYES, State Dept of Highways, OMdumio City, 
Oklahoma (2R6322I056) 

The degree of stability of colluvial soils will he rated and clas¬ 
sified according to the degree of hazard so that the stability 
problems, e g. landslides, can be anticipated. Mapped unsta¬ 
ble soils (colluviumj are selected and a moisture sensing ap¬ 
paratus is placed in the soils to monitor the types and 
amount of flow. Underdrains of various types are placed in 
the colluvium at selected locations with changes in the flow 
of moisture to be monitored. Slope stability ratings of certain 
mapped soils will be made available to design engineers so 
that unstable slope conditions can be rectified or avoided. 

Document provided to S.S I.R By the Highway Research Infor¬ 
mation Service 

SUPPORTED BY U S Dept of Transportation • l-'.H.A. 

9.0020, FLOW SLIDE CONTROL WITH SLOPE REVET¬ 
MENTS 

W L. SCUROEDER, Oregon State University, School of En¬ 
gineering, Corvallis, Oregon 97331 

The proposed research is aimed at developing design criteria 
for revetment-type protection of loose submerged cohesion¬ 
less soil slopes. The proposed research program involves 
scaled laboratory experiments to determine relationships 
among several variables (liquefaction, densification, pure 
pressure, etc.) and slopes subjected to vibrational or shock 
induced loading. 

SUPPORTED BY US Natl Science Foundation 

9.0021, ROCK STRENGTH FROM FAILURE CASES - 
POWERHOUSE SLOPE STABILITY STUDY, FORT PECK 
DAM. MONTANA 

J.V. HAMEL, Hamel Geotechnical Consultants, Rapid City, 
South Dakota 57701 


Upper Missouri River Valley. I he Fort 
site geology arc briefly described Stab 
the powerhouse slope arc presented a 
mendalions ure given for father study o 
tion with detailed planning of stabilizatii 

Pub. May 7.3 I83p.. NILS No. AD-761 
iU.95. 
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9.0022, LANDSLIDE STUDIES IN SOI 
PORI NO l • LOCATION OE AREAS 
SLIDE POTENTIAL IN THE PIERRE i 

J SCUU.Y, Stale Oeol. Survey, I'oro, 
57009 

Abstract: Areas with a high landslide pi 
Shale arc areas w here the shale has a h 
high degree of saturation, l andslides o 
in certain geologic meiitbeis of the Pi< 
several methods for locating areas w 
potential. Areas with a high landslide pc 
MStivitics and higher seismic velocities t 
penetration resistance values in areas v 
ti.il will he lower than the values in sta 
of strength tests run on samples from 
high slide potential differ from those 
slopes The water contents and the tlej 
higher and the imamfmed compressive 
modulus of deformation is lower The >. 
samples in potential slide areas often hu 
anil the peak strength oecuis at high 
methods, areas with high landslide poti 
avoided, or stabilized during highway cu 

Pub. Dec 70: 84p„ NTIS No. PH-201 155: 

SUPPORTED !)Y U.S Dept ol'Transpu 

9,0025, A SURVEY OE EARTH SI.O 
REMEDIAL MEASURES IN TEXAS 

7.6' ARRaMS. Univ. of I ox as, C'lr. fo: 
Austin, Tc.uis 78712 

Abstract: The icsultx of a survey undertak 
in Texas where there lias been a high 
failure and to identify some of lilt* f;i 
these slides arc presented. In conjunct 
review of present slope design proeedu 
measures employed by the Texas Higl 
repair and maintenance of earth slope* 
report. The major slope failures of signii 
be associated with primarily excavated 
fissured clays and clay shales, althougl 
ment (fill) slopes constructed of high 
also encountered in several areas. A 
measures have been employed for ropni 
eluding regrading, stabilization with lir 
lives, and various forms of restraint or I 
While excessive amounts of ground ait 
usually present at most sites where sl< 
curred. drainage of water has not been 
as a remedial or preventative measure. 


ON. SWANSTON, U S Dept of Agriculture, Pae N.W. For. Ac 
Rg. Exp Stil . Juneau , Alaska 99X01 

Abstract Studies indicate a combination of total saturation, 
slopes with gradients above the natural angle of stability 
(greater than 34 degrees), and loss of the stabilizing effect of 
anchoring tree roots are the principal causes of debris 
avalanching on till soils in southeast Alaska 

Pub. Sept. 70: 21p , NTIS No. PR-194 166: MF SO 63 
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9.0025, C0I.I.AI10R ATI VF RESEARCH ON SOIL-CE¬ 
MENT SLOPE PROTECTION FOR EARTH EMBANK¬ 
MENTS 

J K MITCHELL, Univ of California. School of Engineering, 
Berkeley, California 94720 

This is a joint effort between the Universities of California at 
Berkeley and at Davis in which the objectives arc to: I Eval¬ 
uate the performance of existing soil-cement slope protection 
for earth embankments 2. Characterize the credibility and 
weathering of soil- cement mixtures under controlled labora¬ 
tory conditions. 3. Critically review the suitability of the 'bor¬ 
rowed' durability lest criteria for soil-ccmcnt when used for 
slope protection design. 4 Predict the field performance of 
soil-cement slope protection by conducting simulated model 
tests. 5. Suggest new design criteria for soil-cement slope 
protection for earth embankments, if appropriate. 

The soil-cement laboratory and model studies will be carried 
out on the Davis campus, and the investigation of other 
chemical additives as soil stabilizers for slope protection shall 
he conducted ou the Berkeley campus. 

SUPPORTED BY U.S. Nall. Science Foundation 

9.0026, ENGINEERING GEOLOGIC' REPORT OF 
GENERAL PLAN STUDY FOR THE CI TY OF GLEN¬ 
DORA, CALIFORNIA 

F.B. LEIGHTON, Glendora City Government, Glendora, 
California 

Abstract: Contents: General geology; (Geologic setting, Geolog¬ 
ic earth units), Geologic features and processes influential in 
planning; (Dip slopes, landslides, roekfnlls and soil failures, 
faults, seismic activity, expansive units, perched gioum! 
water, flooding, erosion and deposition, avoiding flood ami 
mudflow hazards), Resource materials; (Sand, gravel and 
riprap, water resources, suhhasc and base materials); Geolog¬ 
ic guideline to hillside development; Suggestions for a model 
building and grading code. 

Pub. Oct. 69: 64p„ NTIS No. Pll - 195 930: PC S3.(JO MF 
$0.95. 

SUPPORTED BY U.S. Dept, of Housing & Urban Develop¬ 
ment 

9.0027, SAN TA CRUZ COUNTY COOP 

F.F.. BRABB, U.S. Dept, of the Interior, Geological Survey, 
Menlo Park, California 94025 

States to which project pertains: California. 

This study is undertaken to provide basic data necessary to the 
preparation of the Seismic Safety Element of the Santa Cruz 
County General Plan. Since sufficient data is presently availa¬ 
ble regarding flood plains and arcus susceptible to seismic sea 
waves, it is the purpose of this study to provide maps anti in¬ 
terpretive text identifying the location and relative magnitude 
of geologic hazards due to seismic faults and landslide 


related to lund development, and will provide a means for 
broad evaluations of consultant reports in support of 
development projects Additionally, the geologic information 
provided by the study will help in identifying or anticipating 
fault anil landslide problems, and will thus indicate where 
special needs exist for further and more detailed investiga¬ 
tions 

SUPPORTED BY U.S Dept of Interior - Geological Survey 

9.O02H, EARTHQUAKE HAZARD REDUCTION, SAN 
FRANCISCO BAY REGION 

L E HllAlIH, U.S Dept of the Interior, Geological Survey, 
Menlo Park. California 94025 

States to which project pertains: California 

Identify, characterize and map the earthquake geologic hazards 
of the San Francisco Bay region. Develop criteria for recog¬ 
nition of geologic materials subject to landsliding, liquefac¬ 
tion and other ground failures resulting from earthquakes and 
refine techniques of estimating ground response to 
earthquakes lor different geologic settings and seismic base 
motions Prepare an active earthquake data system to com¬ 
pute local seismicity, ground base motion, natural period anil 
amplification spectrum for ground materials, as well as 
probabilities of liquefaction, compaction, lateral spreading, 
landsliding and surface displacement along faults. This dam 
system would provide the ability to quickly prepare and up- 
date regional or local seismic risk maps for planners and 
others concerned with earthquake hazards iti the Bay region. 

SUPPORTED BY U.S. Dept, of Interior - Geological Survey 

9.0029, GEOLOGY OF THE POINT DUME QUADRAN¬ 
GLE AND THE LOS ANQELFS COUNTY PART OF THE 
TRHJNFO PASS QUADRANGLE. LOS ANGELES CO. 
COOPERAT IVE. CALIFORNIA 

fi II. CAMPHELL, U.S. Dept, of the Interior, Geological Sur¬ 
vey, Menlo Park, California 94025 

States to which project pertains: California 

The project has two basic objectives: (I) General-purpose 
geologic maps and sections at a scale of 1:12,000, with 
emphasis on identifying and evaluating potential geologic 
hazards Mapping of Point Dome quadrangle is complete; 
mapping of Triunfo Pass quadrangle and topical studies con¬ 
tinue. Landslide classification anil characterization will he 
presented on slope maps at a scale of 1:24,0(10. (2) Geologic 
maps and sections at a scale of 1:24,000 combined with 
those of adjoining areas (see project 9550-00626), to form 
the basis of a comprehensive report on the geology of the 
central Santa Monica Mountains. 

The project area is in the Santa Monica Mountains, northwest 
of the Los Angeles basin and southwest of the Snn Fernando 
Valley, both of which are densely urbanized. To the north 
and northwest lie the rapidly developing areas of southern 
Ventura County. There is much land-use planning by public 
and private agencies, and, as about 70 percent of the nrea 
slopes at 50 percent (26 degrees) or more, slope stability is a 
major concern. 

In the project area, the mountains constitute a west-trending 
block of Late Cretaceous to middle Miocene sedimentary 
and volcanic rocks. Those strata were cut by gently dipping 
detachment faults and northeasterly-trending hlgh-angle 
faults, and further disrupted by the forcible intrusion of 
basalt and andesite sills, all during middle Miocene lime. The 
mountain block is now tilted northward, bounded on the 


The Monterey Bay project is concerned with the geophysical 
and geological mapping of Monterey Bay. Monterey Canyon 
and fan, and the continental shell and slope from south of 
Point Sur to Ano Nuevo Point in the north, along the central 
coast of California. Interpretation of the geophysical data 
which was collected by continuous marine seismic reflection 
profiling with a high resolution, .6 to 1 kj sparser, inter¬ 
mediate penetration, 13 to 33 kj spaiker, high powered, 160 
kj sparker, magnetic profiling with a marine proton preces¬ 
sion magnetometer, and gravity profiling with a shipbornc 
stable platform marine gravimeter, is being done presently. 
Interpretation of the geological data which consist of bedrock 
and sediment samples collected by dredging, gravity coring, 
vibracoring, and in situ sampling with a reasenrch submersi¬ 
ble are continuing 

Principal objectives of ibis project are (l) to seismically mnp 
the geologic structures of Monterey Hay, to establish geology 
of tbe bay, its structure and tectonic history, genesis, 
thickness and depositional history of the sediments of the 
hay, 1 2) to determine the distribution and locations of fresh 
water aquifers in the northern portion of the bay, (3) to 
determine the origin of Monterey Submarine Canyon and its 
significance as it relates to the geology of tbe bay. (4) to 
map faults in Monterey Bay and along the shelf from Point 
Sur to Ano Nuevo Point and determine their significance as 
they relate to onshore geology, recent seismic events, and 
modern day working hypothesis such as sea-floor spreading, 
and (5) to delineate geologic hazards such ns locations of 
stumps and possible submarine landslides. Areas of possible 
economical interests, such as sedimentary structures that may 
contain hydrocarbons anil locations of possible commercially 
available sand and gravel deposits have been identified. 

SUPPORTED BY U S. Dept of Interior - Geological Survey 

9.0031, ALASKA GEOLOGIC EARTHQUAKE HAZARDS 

C PLAh'KER, U.S. Dept, ol the Interior. Geological Survey, 
Menlo Park , California 94025 

Stales to which project pertains: Alaska 

The specific project objectives are to reduce and evaluate risk 
in Alaska from tectonic displacement, seismic shaking, and 
secondary geologic effects. A more general goal is to gain an 
insight into tectonic processes within the seismically active 
zone of southern Alaska. 

Initially, research efforts will be concentrated in the highly 
seismic southern part of the State where most of the popula¬ 
tion and economic development are concentrated. This 
research will later be extended into the southeastern and cen¬ 
tral parts of tbe State Geological research under this project 
will be closely coordinated with parallel geophysical projects 
by the Office of Earthquake Research. 

The geologic studies will involve: I) preparation of detailed 
maps of active surface faults and evaluation of geologic 
evidence for late Cenozoic fault movement; 2) delineation of 
coastal areas that may be subjected to major earthquakes 
characterized by large-scale regional tectonic elevation 
changes and assessment of the hazards related to such move¬ 
ments (notably seismic shaking, tsunamis, seiches, and re¬ 
gional warping); 3) identification and evaluation of seconda¬ 
ry geologic hazards related to seismic shaking in critical areas 
of high population density and along transportation routes 
(such as landsliding, submarine sliding, liquefaction, land¬ 
spreading and compaction), and 4) preparation (with 
OERCS) of a synthesis of pertinent data on the tectonic 
processes in the seismically active junction between the 


within wnicn enrtnquaKC nazarus in sot 
evaluated. 

SUPPORTED BY US. Dept of Interior 

9.0032. GEOLOGY OF THE POINT B 
GLE. CALIFORNIA 

J. SCHLOCKER. U.S. Dept, of the Inteno 
Menlo Park, California 94025 

Stales to which project pertains: California 

The project objectives are to prepare a 
geology of the area tn order to learn n 
and history of the bedrock crust which 
Franciscan Formation, and to aid in lam 
area. Considerable pressure for urban d 
applied recently, for this area is only 2 ; 
cisco. Thus the sheared melange blanket 
ie units such as the abundant, extensive 
deposits and landslides will receive 
Radiolnriun chert is especially thick tin 
southern part of the quadrangle They 
spililes anti basalts will be tbe subjects 
The southern border of an extensive and 
ket lies within the quadrangle underlying 
up of radiolarian chert, .sandstone and 
rocks. The nature and origin of the mchi 
by an intensive study of the border. 

SUPPORTED BY U.S. Dept, of Interior • 

9.0033, ACTIVE FAULTS AND GKO 
PT. MUGU TO WILMINGTON, CALIF' 

ll.C. WaGNF.R, U.S Dept of the Interim 
Menlo Pork, California 04025 

States to which project pertain: California. 

Topical studies related to earthquake ha? 
California borderland, with geologic rti. 
evuluution spinoff, Mtijor objective of 
struct the depositional and structural sc 
order to determine the age and kim 
offshore faults as a means of cvaltiatin 
earthquakes, tsunamis, landslides, or shi 
Intes to building construction or to Mar 
high population growth. The geologic it 
in knowledge of offshore parts of the 
borderland and will provide a means of; 
subsurface economic resources (e.g., 
phosphate, manganese, oil and gas). 

SUPPORTED 11Y U.S. Dept, of Interior • 

9.0034, MALIBU BEACH QUADRAi 
UNINCORPORATED PART OF 
QUADRANGLE, LOS ANGELES CC 
T1VE, CALIFORNIA 

/?./' YERKES, U.S. Dept, of the Interior 
Menlo Park , California 94025 

States to which project pertains: California. 

The project area is centered in the large!; 
Monica Mountains, immediately northwc 
banized Los Angeles basin, and is there! 
tensive land-use planning by public and f 
part of the mountains is underlain by f 
dipping detachment faults, thrust fau! 
tributed bodies of easily eroded igneous i 
the faults. The mountains have been dee 


MAJOR disaster iyphs 


9.004| 


sion, such that about 81 ) percent of the area is underlain by 
slopes exceeding .MW (2b degrees). These characteristics 
have contributed to the formation of numerous extensive 
landslides. 

The primary objective is to prepare general-purpose geologic 
maps at a scale of 1 . 12.000 (now about 75% completed), 
emphasizing geologic hazards The geologic maps will be fol¬ 
lowed by slope-analysis maps at 1:24.000, which will com¬ 
bine data on slope-forming processes on a hase map that 
shows percent of slope within a narrow range, the boundaries 
of the slope intervals to be based on land-use and grading- 
code criteria. I he geologic maps and sections at 1:24,000 
will finally be combined with those of adjoining areas (sec 
Project 9550-00(134) to the basis of a comprehensive report 
of the geology of the central Santa Monica Mountains. 

SUPPORTED IJY U S Dept of Interior - Geological Survey 

9.0035, REMOTE SENSING FOR GHOI.OGIC HAZARDS 
AND DISASTERS, MINI- AREA CONSERVATION, SOIL 
MAPPING AND I AND USE PLANNING 

G. GOODWIN, (IS. Nall. Aero N. Space Adm.. Ames 
Research Center, Moffett Held. California 94035 (747053(1) 

The objectives arc: (1) to analyze landslides and other geologic 
structures prone to mass movement using an infrared radia¬ 
tion imaging system, and (2) to help solve specific problems 
of several Stale of California agencies by obtaining infrared 
imagery of water and land features, and assisting in image in¬ 
terpretation. I.mge scale imagery is required for detailed 
analysis and correlation with carefully completed field stu¬ 
dies. To determine those factors that influence soil and water 
surface temperatures, low altitude flights on a diurnal and 
seasonal basis using an infrared line scanner will be made. 
HRTS I imagery will he used along with CV-990 and U-2 un- 
dcrfiiglit missions LRTSTl thermal imagery will he used 
when available. 

SUPPORTED IIY V. S. Natl Aem & Space Adm. 

9.0036, DEFORMATION CHARACTERISTICS OF HILL 
SLOPES & CUANNFI .WAYS IN 2 DIFFERENT EN¬ 
VIRONMENTS AS DU’JCTKD J)Y REMOTE SENSOR 
RETURNS • CALIFORNIA 

D.ll POOLE, Univ of California, School of Physical Sciences, 
Riverside, Californio 92502 

Abstract: Two forms of rapid muss wastage, mudflow and 
debris slide, are considered Doth forms of movement arc stu¬ 
died in their environment of occurrence using a remote 
sensing approach. I he two environments included Wildwood 
Canyon watershed in California and Davis Creek watershed 
in Virginia. Data sources include standard black and white 
aerial photography. Aero Hktachronto, and Aero Ektachrome 
Infrared (CIR) photography. A comparison of mass wastage 
phenomena in the two areas reveals many similarities in form 
and between the physical character of the drainage ways. In 
Wildwood Canyon maximum deformation was limited to 
several small tributaries and the main channel. Both channel 
and widespread slope distrnetion occur throughout the Davis 
Creek drainage Basin. 

Pub. Aug 72: 56p., NTIS No AD-748 642: PC $3.00 MF 
$0 95. 
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fectiveness of lime treatment to stabilize embankments, laruj 
slides and soft foundation soils A report on the literature; 
search phasu of the study has been prepared. Laboratory 
testing and field testing will be done Reports issued. 'Linic. 
Soil Stabilization Study', T. W. Smith, M. L. McCauley. J, 
Pulco, January 1967. 'A Study of Lime-Reactivity of Califor¬ 
nia Soils by Electrical Dispersion Method', K Aruhmandan . 
C. K Shcn. University of California Interim Report, 
November 1968. 

Document provided to SS I E By the H R.I S 
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9.0038, EVALUATION OF TON EXCHANGE' LAND¬ 
SLIDE CORRECTION TECHNIQUE - CALIFORNIA 

/ IF SMITH, State Div of Highways, Sacramento, California 
95814 

The ion exchange technique, a chemical landslide correction 
measure, has been used on a landslide in northern California. 
T he project will provide data on the landslide, the methud of 
treatment, and evaluate the results of the treatment in terms 
of stabilizing the slide. 

SUPPORTED BY U S. Dept, of Transportation - F.H.A 

9.0039, EVALUATION OF THE ION EXCHANGE LAND¬ 
SLIDE CORRECTION TECHNIQUE 

R. MEARNS, State Materials & Res Dept., Sacramautt, 
California 

Abstract: A technique for correcting landslides using a chemi¬ 
cal treatment is discussed. Treatment of a specific landslide 
using the technique is described. The results of a monitoring 
program to determine the effectiveness of the treatment are 
presented and analyzed. The technique appears to be 
theoretically sound. Treatment of the landslide was simple 
and relatively inexpensive. The slide now- appears stable, but 
this condition cannot be clearly attributed to the chemical 
treatment. Future use of the technique is recommended. 

Pub. Jan 73: 37p„ NTIS No. PB-220 370/1 PC $3.75 MF 
$0.95. 
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9.0040, SOCORRO 2 DEGREE QUADRANGLE - NEW 
MEXICO 

G.O. HACIIMAN, U.S. Dept, of the Interior, Geological Survey. 
Denver, Colorado 80225 

The geology of the Socorro 2 degree quadrangle in central New 
Mexico is being compiled at a settle of l .250,000. T he prin¬ 
cipal objective is to provide a geologic base for a continuing 
study of the environmental geology of the region. This is pari 
of a larger project lo study the central Rio Grande trough in 
areas of major population centers. Emphasis is being placed 
on geologic studies of the Cenozoic fill within the trough 
where recent faulting, slope stability, ground and surface 
water, and waste disposal problems require geologic 
background for potential land use. 

SUPPORTED BY U.S. Dept, of Interior • Geological Survey 

9.0041, GEOLOGY OF THE RAPID CITY AREA, SOUTH 
DAKOTA 

J.M. CATTERMOLE, US. Dept, of the Interior, Geological 
Survey, Denver , Colorado 80225 

I f\ uhlrh ftTAVl nAfto’ne- Crvullt n<tLrvlo 


124,000 The maps of the Rapid Ciiy West and Rapid City 
Hast have been published in the Geologic Quadrangle Map 
Senes in full color with a columnar section and text; the map 
of the Rapid City NW quadrangle was scheduled to be 
printed in 1973 and should be released early in 1974. 

The final product of the project is a two part Bulletin covering 
the entire urban area of Rapid City: the first part will 
descrihe the geology, structure and stratigraphy of the three 
quadrangles; the second pan will detail foundation condi¬ 
tions. expansive soils, construction materials, landslides, and 
physical characteristics of each formation and the pertinent 
effects related to planning engineering projects 

SUPPORTED BY U S Dept of Interior - Geological Survey 

9.0042, DENVER METROPOLITAN AREA, COLORADO 

R ,M. LINDl'Al.L, U S. Dept of the Interior. Geological Sur¬ 
vey. Denver, Colorado 80225 

States to which project pertains. Colorado. 

The project objective is to prepare detailed general-purpose 
geologic maps of eight quadrangles covering the major part 
of the Denver metropolitan area These maps, at a scale of 
1:24,000, arc designed lo provide haste information, on the 
geologic factors pertinent to maximum utilization of I,and in a 
rapidly expanding area of urban development. Information to 
be provided concerns the engineering properties of the surfi- 
cial and bedrock units, location of potential hazards suelt as 
landslides, areas subject to flooding, areas subject to possible 
earthquake damage, areas of poor foundation conditions, and 
the location and extent of saml and gr.wel deposits necessary 
for construction aggregate materials. 

The geologic maps, each including a brief descriptive text, are 
to be released first in open files and subsequently published 
in the Geologic Quadrangle Map Series. The geologic map of 
the Parker quadrangle was published in 1972 os the first 
sheet in a special I-'olio of the Parker quadrangle Thirteen 
additional single-concept maps of the quadrangle have been 
or will he published in the near future to complete the l-'olio. 
The enthusiastic acceptance of the Parker Polio by planning 
commissions and public officials have prompted plans to 
issue some similar interpretive maps for the adjoining 
Highlands Ranch quadrangle 

A comprehensive geologic report covering all eight quadrangles 
is planned for the Bulletin scries. 

SUPPORTED BY U.S. Dept of Interior • Geological Survey 

9.0043, SURFICIAL GEOLOGY OF JUNEAU AND 
VICINITY URBAN AREA, AL ASKA 

R.D. MILLER, U.S Dept, of the Interior. Geological Survey, 
Denver, Colorado 80225 

The luneau project started as part of n coastal communities 
program of earthquake hazard studies following the March 
1964 Alaska earthquake. The original primary objective was 
to investigate and evaluate potential hazards from 
earthquakes as a result of the geologic setting The study has 
been broadened to include other natural geologic events and 
to try and relate man’s use of the land to the existing geolog¬ 
ic environmental conditions. Field mapping was completed in 
1971. 

The project consists of differentiating and mapping surfici.il 
deposits and performing physical properties tests on selected 
samples. Development of raised marine and glaciomnrine 
deposits, glaciofluvial, glacial, and lacustrine deposits is cou¬ 
pled to the geologic history, which in part influences the dif- 


development to hopefully avoid geologic pitfalls 
into account the geologic influence on the environ 
as relative stability of deposits in case of severe e; 
areas of known or potential rockfalls and avnlnncln 
fering foundation conditions 

A geologic map with text and interpretive tmnsparc 
was released to open file in May 1972. A U.S. 
Survey Bulletin, 1394-C. was published in 1973 tit, 
glaciomarinc deposits a formation name, the Gastii 
nel Formation. A geologic map with tabular te: 
processed for publication in the Miscellaneous (’, 
vestig;itions Map series of the Geological Survey. 

SUPPORTED BY U S Dept, of Interior - Geologic 

9.0044, DENVER-FRONT RANGE URBAN COR 

T IL. OFhlf.LD, U.S Dept ol the Interior, Gcologii 
Denver, Colorado 81)225 

States to which project pertains: Colorado. 

Application of remote-sensing techniques in De 
Range area Colorado includes delineation of geoi 
lure and landslide hazards by use of thermal-infi 
discrimination of rock types, alteration areas, uni 
in mineral districts by use of aircraft and satellite 
ttal data, and laser filtering of photographic 
enhancement of linear structure elements. 

SUPPORT ED BY U.S. Dept of Interior • Geologic. 

9.0045, MOUNTAIN SOILS. FRONT' HANOI- 
CORRIDOR 

K.L PIERCE, U.S Dept of the Interior. Gcolngk 
Denver, Colorado M)225 

States to which project pertains Colorado. 

The prime objective is to prepare maps showing tl 
lion, thickness, ami inftltiatioii characteristics of t 
mantling bard crystalline rock in the mountainous 
Frvinl Range Urban Corridor. Hie map units will 
to provide information concerning the suitubil 
regolith (soil) for disposal of septic lank effluent u 
face or ground water contamination, and the tic 
cavation possible by power machinery without r 
Masting. Also mapped (with Water Resources Di' 
he the areas affected by Basil floods, seasonally 
ground, and landslides. 

Mapping will be done for publication at a settle of 1: 
a period of about 2 years. Vv'atcr-wcll logs nr 
seismic system will be used to gain informalh 
character and thickness of the regolith. 

Scientific benefits will include a better understand 
gcomorphie history of the region, and the nature i 
ing on terrains of different age and different rock t 

SUPPORTED BY U.S. Dept, of Interior • Geologic 

9.0046, SNAKE RIVER BASIN, PART F - SC 
PART, NORTHWEST MARGIN • IDAHO 

B. SKIPP, U.S. Dept, of the Interior, Geologic 
Denver, Colorado 80225 

The project involves the mapping, to be compiled at 
of all or parts of thirty 7&1/2 quadrangles, sinister 
southwestern part of the northwest flank of the eus 
River plain. The chief objectives are: (l I the uni 
of the little known Late Paleozoic rock sequenc 
stratigraphic and nalcont dr oic stud'cs: (2) the dot 


MAJOR DISASTER TYPES 


9.0052, 


flows along the north edge of the Snake River Plain, (4) the 
providing of u geologic framework for environmental studies 
in the region; (5) the study of recent faulting and Itindslide 
distribution possibly related to earthquake activity; and (6) 
the supplying of a well-mapped area adjacent to Snake Plain 
which will aid in interpretation of gravity and aeromagnotic 
surveys across the plain 

SUPPOR'I ED BY U.S. Dept, of Interior • Geological Survey 

9.0047, EVALUATION OF CRITERIA FOR LANDSLIDE 
ANALYSIS AS PRESENTED IN THE. US-GS 
UNKNOWN, U.S Dept, of the Interior, Bureau of Recltima- 
tlon, Denver, Colorado 80225 

Abstract: A landslide investigation was made of Lake Roosevelt 
during the period April 28 to 30, 1969. Upon completion of 
the inspection trip, the Project wits requested to investigate 
the reliability of empirical criteria established by former Pro¬ 
ject Geologist, Mr. F.O. Jones, for evaluating landslides. 
Fifty-four areas were selected for evaluation by applications 
of Jones’ empirical equations (locution map, page 4). Thirty 
arc active landslide areas, some of which have developed 
since the Jones study was made Eighteen locations are con¬ 
sidered potential landslide areas. Six areas which appear sta¬ 
ble were selected as a cheek against the empirical predic¬ 
tions. The fifty-four locations selected are considered 
representative of the reservoir rim 

Pub. Jan 70: 29p , NTIS No. PB-194 680: 11C S3.00 MK $0.65. 

SUPPORTED BY U.S. Dept, nr Interior - IHi Reclamation 

9.0048, HAMILTON 2 DEGREE 

J.D. WELLS, U.S. Dept of the Interior, Geological Survey. 
Denver, Colorado 80225 

Stales to which project portions: Montana and Idaho. 

Prepare a geologic nvap of the Hamilton 2-dcgrcc sheet »l 
1:250,000 scale, integrating the past, current, and future per¬ 
tinent mapping done by industry, universities, and State and 
Federal agencies, and incorporating geologic, geochemical, 
isotopic, and geophysical dalu as a basis for evaluation of 
land use and mineral potential. Special purpose interpretative 
maps and reports will be prepared of appropriate areas where 
potential hazards such as landslides, unstable foundation 
material, faulting, earthquakes, and flooding are present. An 
evaluation of known and potential mineral resources of base 
and precious metals and fluorite along the margins of the 
Idaho Batholith and strahihound copper in the Bcltian strata 
will be made. These data will contribute to the general body 
of geologic knowledge of the northern part of the Idaho 
Batholith and contribute in developing the regional struc¬ 
tural. stratigraphic, magmatic, inetamorphic, and erosional 
patterns. They will further provide a proper basis for land use 
planning for the diverse interests in this area of urban 
development in an outstanding recreational area. 

SUPPORTED BY IJ.S. Dept, of Interior • Geological Survey 

9.0049, PROGRAM DF:SIGN-197I - SAN FRANCISCO 
BAY REGION ENVIRONMENT AND RESOURCES 
PLANNING STUDY 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey, 
Washington , District of Columbia 20242 

Abstract: A comprehensive guide to a study of the 9-county 
San Francisco Bay Region describes a 4 year research- 

j__ t. ^ ~_ I .> k i rU a *n ^ r. 


faults and earthquake hazards, landslides and slope instabili¬ 
ty, physical and chemical properties of San Francisco Bay 
and its circulation patterns, water-quality and pollution, areas 
subject to flooding, water supply and waste-disposal systems, 
and available mineral and water resources. Planning program 
elements described include state-of-the-art review and analy¬ 
sis, a feasibility study of incorporating earth-science data into 
urban planning information systems, and application and 
demonstration studies. 

Pub. Oct. 71: I 2 ]p., NTIS No. PR-206 826. PC $3 00 MF 
$0.95. 

SUPPORTED BY U S Dept, of Interior - Geological Survey 

9.0050, REMOTE SENSING APPLICATIONS IN 
HYDROLOGY AND (iEGLOGY 

J. DF.NOYl'K, U.S. Natl Aero. & Space Adm., Headquarters, 
Washington, District of Columbia 20546 (7370892) 

These studies will determine the potential applications of the 
present state-of-the-art of remote sensing to the Army Corps 
of Engineers mission. The disciplines involved are geology, 
biology, ecology, estuarine processes. Activities include 
vegetation classification, chemical and thermal pollution 
analysis, river turbulent cell analysis, determination of sur¬ 
face and .subsurface geologic conditions, location of landslide 
prone areas, analysis of sediment deposition, siting of poten¬ 
tial project locations, identification of land use patterns, 
ocean circulation tidal currents and tidal flushing, and moni¬ 
toring the impact of construction on the surrounding environ¬ 
ment. It is rensoiiuhle to assume that color. IR. and nuil- 
tispectral photography, and SLAR and scanner imagery from 
aircraft, can significantly enhunce existing data, thereby ex¬ 
panding the basis for water resources management decisions. 

SUPPORTED BY U S. Null. Aero. & Space Adm. 

9.0051, EFFECTS or DEFORESTATION ON THE STA¬ 
BILITY OF NATURAL SLOPES - OREGON, WASHING¬ 
TON 

D.H. CRAY, Univ. of Michigan, School of Engineering, Ann Ar¬ 
bor, Michigan 48106 

Hie Eiroad objective of this study is to examine the extent to 
which deforestation and current logging practices affect slope 
stability on steep, mountain sites. This approach differs from 
studios commonly undertaken which have chiefly investigated 
the effects of forest practices on surface runoff, soil erosion 
and subsequent productivity. 

Specific objectives are ns Billows: | To determine to what ex¬ 
tent removal of the forest cover affects the following physio¬ 
graphic and soil properly variables: A. Soil moisture stress, li. 
Soil shear strength, e. Creep .susceptibility; d. Slope 
surcharge. 2 To determine how and to what extent changes 
in the above variables affect the deep seated stability of a 
slope by calculating and measuring: a. Factors of safety 
against sliding, b. Soil mantle creep rates. 

Steep slopes in two watersheds in the H. J. Andrews Experi¬ 
mental Forest in the Cascade Range of Central Oregon have 
already been instrumented. In addition, it is planned to in¬ 
strument three sites on slopes of the Cascade Ranges of 
Washington- 

SUPPORTED BY U S. Natl. Science Foundation 

9.0052, EFFECTS OF FOREST CLEAR-CUTTING ON THE 
STABILITY OF NATURAL SLOPES 



forest cover appears to affect ttie deep sealed stability in two 
principal ways, vi/., by modifying the hydrologic regime in 
the soil mantle and by mechanical reinforcement from its 
root system. This report describes a theroretical stability 
analysis which should make it possible to predict the stability 
of a forested slope and assess the probable consequences of 
denudation on a more rational basts A field study presently 
being conducted in central Oregon is also described. Slopes 
have been instrvimented there in order to obtain quantitative 
data on soil moisture stress and soil mantle creep before and 
after clear- cutting. 

Puh. Sep 69: 74p , NTIS No Pll-191 635: HC $3 00 Ml- $0 65 

SUPPORTED IIY U S. Natl Science Foundation 

9.00S3, ACKFR LAKE LANDSLIDE. MONUOF COUNTY. 
MISSISSIPPI 

D.M. KEADY. State Gcol Survey , Jackson, A/rvurtf/i/;/ 

Abstract: Muss wasting in the Tombigbce Sand Member of the 
Eutaw Formation (Upper Cretaceous) is not an uncommon 
occurrence on steep bluffs developed on this unit in 
northeastern Mississippi The most recent documented slitle 
occurred on Monday, April 27. 1970, in the vicinity of the 
small man-made Acker Lake, approximately five miles (8 
kilomelctsl north of Aberdeen. This report is. a description of 
the slide and an interpretation by the authors of the factors 
involved in its development. 

Pub. 1973. 24p., NTIS No. |>l)-228 697/9: HC $4.25 MF $1.45. 

SUPPORTED BY US Dept of Interior - O.W.R.T. 

9.0054, ROCK STRENGTH I ROM FAILURE CASUS 

J.F. REDUNGLR . U S. Army, Missouri River Fngr. Div . 
Omu6n, Nebraska 

The purpose of this research is to obtain needed information on 
reliable values of shear strength of in silu inch masses for use 
in design problems involving high rock slope's, rock bolting 
treatments, sliding of structures on rock foundations, tunnel 
and poitul stability problems, etc The record of past rock 
slope failures indicates that these failures have been con¬ 
trolled by the strength of key rock defects (joints, weak 
seam, faults, etc.). A related laboratory study at MKD has 
succeeded in developing techniques to appraise the frictional 
contribution to joint strength (or other defect) nnd in point¬ 
ing up the importance of this additional strength or ‘cohesion 
contribution' that results principally from the degree of 
roughness or interlocking of the joint surface. Studies by Pat¬ 
ton at the University of Illinois, ami views frequently voiced 
at the 1966 International Rock Mechanics Congress in Portu¬ 
gal and subsequent symposia in the U.S.. have emphasized 
the severe lack of information regarding this cohesion con¬ 
tribution mid strongly suggesl that it may he best appraised 
after hackfiguring rock failures for stresses acting in-situ at 
time of the failure. 

ans for the immediate future include si field study of known 
rockslides to determine slope geology, geometry and ground 
water conditions, failure mass geometry, and movement his¬ 
tory. The study will be conducted in two arcus: (1) hard rock 
slopes, and (2) soft rock slopes. Shew strength parameters 
will be calculated for the limiting equilibrium conditions of 
the failure masses The strength parameters obtained in this 
manner are to be applied as guidelines in the design of stable 
dopes in rock. 

PPORT ED BY IJ.S. Dept of Defense • Army 


This research project seeks to understand variations in tree-ting 
growth in trues tin certain debris slides in the High Plateaus 
of Utah and to relate these variations to slope movement pat¬ 
terns. Narrow growth rings produced by tilting and by trauma 
of root shear will he related to movement determined by- 
other methods, such as aerial photographic analysis of the 
debris slides. Minor eeologie and climatic factors affecting 
tree-ring characteristics are expected to he removed by 
reference to a control group of trees growing on nearby sta¬ 
ble slopes Tree-ring data from trees with disturbed growth 
will be treated statistically and computer maps generated to 
display tree locations at different points of time, hopefully 
resulting in a slope movement chronology that can be tied 
solely to tree-ring growth information. T he patterns of move¬ 
ment amt dating of events hy true-ring methods may allow in¬ 
ferences as to whether surge mechanisms operated within the 
debris slides. 

SUPPORTED BY U.S. Nall. Science Foundation 

9.0056, THE INFLUENCE OF C’LAY MINERALS ON SUIT 
l-TCTAL EAR TH MOVEMENTS 

P.F. Kl'.Rll. Columbia University. School of Arts, ,Vetr York, 
A'cw York 10027 

Abstract: The report is a condensed summary based on studies 
extending over 10 yeais and covered by 16 publications. 
Mention is made of the clay-water situation, the role of clay 
minerals in landslide formation, the range of speeds in land¬ 
slide movement, the fluid movement of clay (thixotropy), 
and underflow in landslides Discussion is included on theo¬ 
ries of landslide origin. 

Hub. Mar 72 24p., NTIS No. AD-766 209J1. PC 52 75 MF 
$1.45. 

SUPPORTED IIY U.S. Dept, of Defense • Air Force 

9.00S7, LANDSLIPS IN SOUTHEASTERN OHIO 

K.R EVERETT, Ohio State University, School of Agriculture. 
CohmtHis, Ohio 43210 (OHO00401 -S) 

Objective: Apply information obtained at EORDC on landslip 
environment, mechanisms, rules anil pattern of movement to 
a broader area of SH Ohio. Investigate relationships between 
landslips and landuse ami develop regionally applicable 
recommendations for their control. 

Approach; Areas of farm slope instability will be plotted on 
topographic tnaps and/or air photos to determine actual acre¬ 
ages affected in Noble and adjacent counties. As many of 
these areas as practicable will be examined to substantiate 
similarities or departures in form ami mechanics from those 
studied at EORDC. Past and present landuse practices which 
may have contributed to such inass-movements will be evalu¬ 
ated and amendment recommendations formulated. A 
number of forested slopes will be studied to finally evaluate 
(he value of reforestation in stabilizing the slopes of SE Ohio. 

Progress: A final report covering results from 1967 through 
1972 was prepared and submitted to OARDC in June 1972 
under the title ‘Slope Movement and Form in Southeast 
Ohio 1 ... Vertical velocity profile cylinders inserted in the 
slope at site 2 in July 1971 were excavated in November 
1972. Plots of these cylinders indicate both creep and shear 
motions have occurred and llicir amount is in close agree¬ 
ment with measured surface velocities and microtopog• 
r^lphy...Regionnl documentation of landslips in Noble county 
from air photographs has been initiated. 

SUPPORTED BY Ohio State Government - Columbus 


MAJOR DISASTER TYPES 
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9.0058, DEVELOPING REMOTE SENSING TECHNIQUES 
FOR AIDING PREDICTION OF LANDSLIDES 

O.W MINTZER, Ohio Suite University. School of Engineering, 
Columbus, Ohio 4.1212 

The objective of this investigation is to develop applications of 
remote sensing techniques for locating incipient landslides 
and forecasting conditions relative to occurrence 
Procedures: The data are to be collected by means of ground 
and aerial surveys. Soil and rock samples along with moisture 
content to appropriate depths arc to be collected Color 
photography and thermal infrared imagery are to be col¬ 
lected on a pre-arranged schedule coordinated with ground 
data collections. These data combined with the correlative 
geologic, soil, topographic and drainage features will be 
analyzed in order to guide the study of conditions that cause 
landslides. Progress: The initial phase of establishing regions 
(sites) where the investigation will be concentrated are near¬ 
ing completion. Selection of remote sensing techniques for 
use in the study is complete. Establishing the appropriate 
correlative procedures is in progress. 

SUPPORTED BY Ohio State University 

9.0059, STABILIZATION OF STEEP LAND SLOPES - 
CHIO 

G.O. SCHWAII, Ohio Stale University, School of Agriculture, 
Columbus, Ohio 432 U) 

Objective: To determine identifying potential landslide areas 
from simple soil and topographic characteristics. To develop 
and evaluate methods for stabilizing land slopes by such 
practices as diversion channels, surface drains, subsurface 
drains, and vertical wells 

Approach: Analytical, model, and Held studies will be con¬ 
ducted to develop practical and economical measures and 
methods to reduce or to stabilize potential or existing land¬ 
slides in southeastern Ohio. Detailed field measurements will 
be made at selected sites on the Eastern Ohio Resource 
Development Center. Proposed solutions will be developed 
primarily from laboratory and analytical models. Drainage 
designs which appear promising will be installed at field sites. 
Soil, topographic, and other features will be related to con¬ 
trol measures. Basic information for extending recommenda¬ 
tions to similar areas will be developed by coordinating the 
results with those from State Project 401. 

Progress: Measurements were made on concrete bench marks 
installed on or near the bench terrace which was constructed 
in 1969. Soil movement horizontally and vertically was insig¬ 
nificant during the previous year About 2.100 feet of two- 
inch diameter plastic drain tubing was installed on two hill¬ 
sides at the Eastern Resource Development Center near 
Caldwell. The drains wore installed with a mole plow at a 
depth of about two feel on slopes which showed evidence of 
considerable soil movement. Twenty-two bench marks were 
installed to measure horizontal and vertical .soil movement. 
These benchmarks were constructed by placing 4 feet of 2- 
inch diameter plastic tubing in a 6- inch post hole and filling 
the space with sand. 

SUPPORTED BY Ohio State Government - Columbus 

9.0060, ENVIRONMENTAL INFLUENCES ON STABILI¬ 
TY OF SOIL MASSES - ALASKA AND OHIO 

T.li. WU. Ohio State University, School of Engineering, Colum¬ 
bus, Ohio 41212 


dy Soil tests will be conducted in the field and in the labora¬ 
tory. 

SUPPORTED BY U.S Natl. Science Foundation 

9.0061, MEASURE. AND DEPICT TROUBLE AREAS IN 
STEREO-MODELS • OHIO 

1 1' F A ’OREL!,, State Dept of T ransportation, Columbus, Ohio 
4.1215 

Stereo photo keys are being developed for the use of 
stereoplotter operators in detecting and mapping the follow¬ 
ing foundation problem areas, landslides, landfotm voids due 
to mining, soft foundations, sinkhole topography, lacustrine 
deposits. Reports issued: ‘Air Photo Patterns of Landslides In 
Southeastern Ohio’, W.F Norell, January 1966 'Coal Out¬ 
crop and Overburden Mapping with Kelsh Plotter', W.F. 
Norell, Highway Research Record No. 109. ‘Air-Photo Pat¬ 
terns of Subsurface Mining in Ohio*, W.F. Norell, December 
1968 ‘Ohio Phologranimetric Research Solves Highway 
Foundation and Right of Way Problems’, Digest of Third In¬ 
terim Report of Research by Wayland F. Norell, Public 
Roads, Vn|. 16, No. 9, August 1971. 

SUPPORT ED BY U S. Dept, of Transportation - EH.A. 

9.0062, ERGSION AND SEDIMENTATION FOLLOWING 
ROAD CONSTRUCTION AND TIMBER HARVEST ON 
UNSTABLE:. SOILS IN THREE SMALL WESTERN 
OREGON WATERSHEDS 

R.I.. FKl-.nHfKSHN, U.S Pcpt. of Agriculture, Pac. N.W. For. 
& Rg Exp. Sta., Portland, Oregon 97208 

Abstract: In two steep headwater drainages, landslides were the 
predominant source of increased sedimentation of streams 
following timber harvest. Patch-cut logging with forest roads 
increased sedimentation compared with a control by more 
than 100 times over a 9- year period. Landslide erosion was 
greatest where roads crossed high gradient stream channels. 
In an adjacent elenreut watershed with no roads, sedimenta¬ 
tion increased three times that of the control. 

Pub. 1970: 19p., NTIS No. PB-194 987: MF $0.65 

SUPPORTED BY U.S Dept, of Agriculture 

9.0063, DEVELOPMENT OF CRITERIA FOR RECOGNIZ¬ 
ING & IDENTIFYING SLOPE FAILURE FORMS AS DE¬ 
PICTED BY REMOTE SENSOR RETURNS - NORTH 
CARGl.INA 

/).// POOLE, East Tctuv State University. Remote Sensing In¬ 
stitute, Johnson City, Tennessee 37602 

Abstract: The study shows that the criteria developed from 
photographic images depicted by remote sensing photography 
from NASA’s North Carolina Test Site is based largely on 
pattern, color contrast, and geometric form. Patterns arc best 
reflected in the crosional forms of sheet wash, rill wash, and 
gullying, and in the mass wastage forms of soil creep and 
rock fall and rock creep. Color contrast is significant in dif¬ 
ferentiating all crosional and mass wastage forms of slope 
failure. The color contrast between an object and its 
background is frequently the only means of establishing 
recognition. Geometric form is relied upon most often in 
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10. LAND SUBSIDENCE 

PUBLIC ASSISTANCE 

10.0001, COSTS OF LAND SUBSIDENCE IN I HE 
HOUSTON GALVf-STON AREA, TEXAS 

W.L. 7ROCK, Texas A & M University System. School of 
Agriculture, College Station. Texas 77843 

While the fact of subsidence is known and appreciated, little ef¬ 
fort has been devoted to a determination of costs of this 
phenomenon in the area The private costs of protection, 
salvage and loss are not well known, and little more is known 
about public expenditures mode necessary by a sinking land 
area The evaluation of proposals to combat the problem-- 
proposals ranging from the creation of alternative water sup¬ 
plies to purchase of affected lands--is not possible without 
measures of the cost of subsidence. The benefits of cor¬ 
rective measures will he the costs saved, or no longer in¬ 
curred -So it is important that private and public costs he 
ascertained It will be ihe purpose of this project to deter¬ 
mine the past and existing costs of land subsidence and to 
estimate these costs in the future if measures to curtail 
withdrawal of water are not taken 

SUPPORTED BY U S. Dept of Interior • O Wtr. Res. Rch. 

DISASTER MITIGATION 

10.0002, GENERAL REVIEW OF THE SEISMIC HAZARD 
TO SELECTED U S NAVY INSTALLATIONS 

J.B SEEP, Calif. Inst, of Technology. Graduate School, 
Pasadena, California 91109 

Abstract: The report summarizes the findings of the Natural 
Hazards Review Panel whose mission it was to investigate the 
nature and magnitude of the threats posed to Naval bases by 
earthquakes and earthquake-related natural hazards including 
tsunamis, seiches (and the accompanying flooding), land¬ 
slides, mudflows and soil foundation failures which may 
result from earthquakes. In addition to citing specific 
problems for Naval bases in the San Francisco, San Diego 
and the Manila areas, the introduction to this report recom¬ 
mends conducting a rapid visual survey initially to pinpoint 
the nature of various danger areas It then recommends the 
follow-on procedure leading to various strategic and en¬ 
gineering decisions which will provide the required degree of 
protection to insure Fleet Operational Readiness and to pro¬ 
vide cost effectiveness in protecting the Navy against serious 
earthquake damage. 

Puh. Jan. 74: 45p„ NTIS No. AD-778 005/9: PC S3.25 MF 
$1.45. 

SUPPORTED BY U S Dept, of Defense • Navy 

10.0003, URBAN GEOLOGY PLAN FOR CALIFORNIA - 
THE NATURE, MAGNITUDE, & COSTS OF' GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV) 

J.T. ALFORE, State Div. of Mines & Geology, Sacramento, 
California 95814 

Abstract: This report recommends loss-reduction measures for 


sion nctivilv, expansive soils, fault displace* 
hazards, tsunami hazards, nnd subsidence 
describes the nature, distribution, and magi 
problem, as well as costs atul effectiveness o 
reduction measures, ami agencies responsible 
sores 

Pub. Juh 73: lllp.. NTIS No. PB-222 447/5: 
1.45. 

SUPPOR TED BY U-S. Dept, of Housing Ac l 
ment 

10.0004, COAL MINE DEFORMATION STUf 
SET, COLORADO 

C. R. DUNRUD. US. Dept of the Interioi, Geo 
Denver, Colorado 80225 

States to which project pertains: Colorado. 
Determine which geologic features and enginee 
of rocks control mine deformation problems, s 
sidence, (2) roof falls, and (3) coal mine i 
bursts, so that future mining can be safer and 
with a minimum of damage to the envirom 
imuni utilization of coal reserves 1 Make 
gineering geologic map of proposed or eurret 
of the Somerset district, Colorado, at 1:12,0' 
lurid and lithologic* features and physical pro 
and rock in selected mine workings, and detv 
fects on humps and lock hursts 2. Make perit 
measurements and deformation maps or pro 
areas above producing coal mines and dete 
processes are controlled by geology and min 
Monitor the seismic activity in the Somers 
determine Us relation to mine deformation an 
tion. 4. Study processes of natural arches titicli 
and lateral confinement and in various gcologi 
to serve as mi aid in designing more stubl 
openings. 

SUPPORTED BY U S. Dept of Interior • Geo 

10.0005, DEVELOP METHODS FOR PRI-f 
COMPONENTS OF GROUND MOVEM 
MINE WORKINGS 

D. Q. il.ETCHER, U.S. Dept, of the Interior, IF 
Denver, Colorado 8022.5 

To develop structural analysis procedures for pr 
mericnl values of vertical displacements hori/i 
and curvature at specified points in the ove 
arbitrary configuration of die extraction volu 
into account the geometry anti structural pi 
rock strata. 

Subsidence measurements and structural prope 
undated from new, on-going and past reseat 
be used to further develop an existing com 
with u view to formulating die mathematical i 
perties such that predicted subsidence compo 
with measured components. 

SUPPORTED BY U.S. Dept, of Interior - Bun 

10.0006, MICUOSEISMIC DETERM1NATIO 
MINE ENTRY STABILITY 
R.D. MUNSON, U.S. Dept, of the Interior, B< 
Denver, Colorado 80225 

The primary objective of this program is deteri 


bumps. 2) Investigate the possibility of employing a surface 
or neurisurfacc detector network. 3) Determine the ability of 
the abutment pillar in relation to encroachment of final min¬ 
ing, and 4) Relate the ’noise' generated by subsidence to 
stress concentrations and variations in the strength of (he 
overlying strata. 

SUPPORTED 13Y US. Dept, of Interior - Bureau of Mines 

10.0007, ROCK MECHANICS STUDY OF SHORTWALI. 
MINING - KENTUCKY 

F.D WRICHIT, Univ. of Kentucky, School of Engineering, /.<m> 
ingtnn, Kentucky 40506 

The purpose of this study is to measure subsidence and relate 
ground movements and ground pressures resulting from 
shortwall mining of coal to the physical properties and 
geologic structure of the coalbed .md enclosing strain. These 
relationships will he .malwed in <ni attempt to develop 
methods for predicting the effects of shortwall mining on 
ground behavior under varying physical conditions. The work 
will include complete ph>sical property testing of all samples 
and drill cores, complete instrumentation, monitoring and 
data collection at two underground test sites, drilling and in¬ 
strumentation of vertical boreholes; and the reduction of till 
data collected. 

SUPPORTED BY US Dept of Interior • Bureau of Mines 

10.0008, STATUS OF LAND SUBSIDENCE. DUE TO 
GROUND-WATER WJI UDRAWAL IN MISSISSIPPI 

P A/. KT.A0Y, Mississippi St University, School of Arts. State 
College, Mississippi 30762 

T he objective of this study ts to determine the status of sub¬ 
sidence due to ground-water withdrawal in the Mississippi 
Gulf coastal area Areas where subsidence is suspected will 
be examined for evidence of subsidence,such as changes in 
elevation of well established bench murks and features 
produced by subsidence. Recommendations will be made 
concerning future development of ground-water .supplies in 
areas where subsidence may pose problems. 

SUPPORTED BY U S. Dept of Interior O.W R T 

10,0009, DET ECTION OF SUBSURFACE OPENINGS - IN¬ 
DIANA, MISSOURI 

T.R HATLS, (J.S. Army, Waterways Experiment Station. 
l-ickshitrg, Mississippi .19 180 

Purpose of siudy/invcsligalion: To develop a method for locat¬ 
ing and delineating solution phenomena (cavities, sinks, 
joints, etc.) in karstic terrain. 

Approach or plan: Assess existing and remote sensing capabili¬ 
ties and limitations by means of performance tests and 
evaluations of new and prototype equipment. Restrictions or 
limitations of specific techniques will be evaluated as to ef¬ 
fective penetration distance's and resolution capabilities. 

Progress to date: An extensive literature survey revealed that 
electrical resistivity (Bristow method) offered the most 
promise for detecting subsurface openings. Good results were 
obtained detecting air-filled cavities using the flristow 
method in the karst area of Indiana- It was also determined 
that the lapies and grike structure common to this area (Indi¬ 
ana) presented prohlems of interpretation that required revi¬ 
sions in procedures for analyzing the data. Resolution and ef¬ 
fectiveness of modified (Bristow) techniques and analysis 


10.0010, STUDY OF GROUND SHOCK INDUCED 
I.IQUKFACTION AS A MECHANISM FOR FAILURE OF 
MILITARY INSTALLATIONS 

J.Ci JACKSON, U S Army, Waterways Experiment Station. 
Vicksburg, Mississippi 39180 

To determine the effect of percent saturation on wave propaga¬ 
tion phenomena in sands, in order to assess the effect of the 
presence of groundwater on free field stresses and motions 
caused by a nuclear blast, and to investigate liquefaction 
potential of soils under the combination of outrunning and 
locally airblast-induced ground shock. Ground shock due to 
earthquakes has caused the failure of conventional structures 
by liquefaction (the formation of a quick-sand conditions), 
the potential of nuclear blast induced ground shock for caus¬ 
ing failure of military installations will be investigated The 
relevance of this work is the use of its results for construc¬ 
tion of protective structure facilities to prevent such failures 
and in target analyses as a means of destroying enemy facili¬ 
ties 

A scries of wave propagation experiments will be conducted on 
a medium dense sand in the small hlast toad generator in 
which the percent saturation, groundwater table position and 
initial pore pressure will be varied to determine the effect on 
free field stress ami motion, when high intensity airblust sur¬ 
face loading pulses and low frequency oscillatory base mo¬ 
tions are applied to the soil specimens. Movement of inclu¬ 
sions covering a wide range of density will be monitored in 
order to detect any tendency for liquefaction to occur. If 
possible, an experiment will be designed for a future HE field 
test. 

Supporting agency address information: OCL Waterways Ex¬ 
periment Station, Vicksburg, Mi 3‘)IX0 

SUPPORTED BY U S Dept, of Defense - Army 

10.0011, LAND-SURFACE SUBSIDENCE, BAYTOWN 
AREA. T EXAS 

RK CiA/IRYSC/K U S Oept. of the Interior, Geological Sur¬ 
vey. Austin, Texas 78701 

Purpose: The objective of this study is to determine rates and 
amounts of subsidence and to predict the rate and amount of 
subsidence for planning, construction, and maintenance of 
the proposed levee or some other protective measure. 

Methods: Data on the relation of pressure decline to compac¬ 
tion would be collected ami form the basis for determining 
the amount and rates of subsidence These data include in¬ 
ventories of gronnd-watcr purnpage and oil and gns produc¬ 
tion and delineation of pressure decline due to each. A study 
would be made of the sub surface deposits with the use of 
drillers’ and electrical logs to determine clay and sand-bed 
thicknesses and composite clay thickness. Ten wells would be 
drilled to obtain clay cores, to install core pressure measuring 
devices in clays, to measure pressure bends in sands, and in¬ 
stall compaction monitoring equipment. WateT-lcvcl measure¬ 
ments would be obtained to relate with data from a relevel¬ 
ing program initiated by the Corps of Engineers. 

SUPPORTED BY U.S. Dept, of Interior - Geological Survey 

10,0012, LAND-SURFACE SUBSIDENCE, TEXAS CITY 
AND SF.ABROGK AREAS, TF-XAS 

R.K. CAIJRYSCH, U.S Dept, of the Interior, Geological Sur¬ 
vey, Austin, Texas 78701 

Purpose: The Corps of F.ngincers, in their concern for losses 
caused b hurricane flooding, has developed protection 
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gineers began structures in areas nf subsidence. Because of 
the magnitude and rales of .subsidence shown by periodic 
releveling (1043, 1954. 1959, 1964, and 1971) in some 
areas, il has become more important than ever to consider 
subsidence The objectives of this study are to predict 
amounts and rates of subsidence for planning, constructing, 
and maintaining (he levees ami holding ponds used for pro¬ 
tection. 

Methods: Existing data on geology, hydrology, groundwater, 
and oil production, water levels and declines in water levels, 
would be collected and analyzed Undisturbed samples would 
be taken from test holes ami analyzed for consolidation 
characteristics and permeability. Observation wells would he 
installed to determine existing pressure profiles and reaction 
with time. Borehole exlensomcters would be constructed. 
Compaction of the top 1,500 feet of material would be moni¬ 
tored at the Seahrook site and nf the top 900 feet at the 
Texas City site. 

SUPPORTED BY U.S. Dept of Interior • Geological Survey 

10.0013, CONTINUING QUANTITATIVE GROUND- 
WATER STUDIES IN THE HOUSTON DISTRICT 

A.G. WINSLOW, U S. Dept of the Interior, Geological Survey, 
Austin, Texas 78701 

Purpose: To continue with appropriate modifications of the 
basic- data collection program of the aquifers underlying the 
Houston district and thus provide the area with current, up- 
to-date information on its ground-water resources. 

Methods: Operate and maintain ground-water level and sub¬ 
sidence network as follows: Observation wells, 6 recorder, 
500 non-recorder, I compaction recorder. Conduct pumping 
tests on new large-capacity wells; conduct inventory of an¬ 
nual municipal, industrial, and irrigation pumpage; collect 92 
water samples for chemical analysis; continue preparation of 
well-inventory records for publication; ami analyze, interpret, 
and correlate all data collected with previously collected 
data. 

SUPPORTED BY U.S. Dept, of Interior • Geological Survey 
HAZARD REDUCTION 

10.0014, ARIZONA EARTH FISSURE INVESTIGATION 

C. WINIKKA, State Highway Department. Phoenix, Arizona 
85007 (2R63206094) 

Land subsidence, which is occurring in agricultural areas of 
Arizona due to declining levels uf groundwater, is causing the 
formation of numerous earth fissures. Very little Information 
has been recorded concerning these fissures which generally 
occur in the desert adjacent to the agricultural land. Fissures 
exist across interstate highways, railroads, in improved areas, 
and in cultivated land. Aerial photography, field inspections, 
analysis of level lines, and ground water levels are being stu¬ 
died to define the extent of the problem. 

Document provided to S.S.I F. Hy the H R.I S. 

SUPPORTED BY U.S. Dept of Transportation - F.ll.A. 

30.0015, MASS PROPERTIES OF Oil. FIELD ROCKS - 
CALIFORNIA 

L.A. HLYER, U.S. Dept, of ihe Interior, Geological Survey, 
Menlo Park, California 94025 


Research with tlte aid of borehole gravity density and porosi* 
logs: (I) comparisons with core analyses, ganima-gamb 1 
logs, sonic or acoustic logs nml well velocity surveys; (2 
various geologic problems including causes of anomalous! 
low density shales, density variations associated with thrust d 
reverse faulting, basement fault and basin definition, and $;>• 
dome exploration; (3) relationships between lithology, petrt? 
physical characteristics, oil and gas accumulations, anti pos* 
deposition.il history of sedimentary rocks in selected U.S. o> 
fields; (4) the interpretation of surface gravity maps ap‘ 
seismic surveys; (5) the study of ground water systems an* 
ground subsidence due to fluid withdrawal; (61 the engineer 
mg systems and ground subsidence due to fluid withdrawal- 
(6) the engineering properties of surflcial sediments. 

Research and development of borehole gravity instrumentation: 
(I) miniaturized borehole gravimeter, (2) borehole gravity 
gradiometer. 

SUPPORTED BY U.S. Dept, of Interior - Geological Survey 

10.0016, ALASKA GEOLOGIC EARTHQUAKE HAZARDS 

O' PLaEKER, US. Dept, ol' the Interior, Geological Survey, 
Menlo Park, California 94025 

States to which project pertains: Alaska. 

The specific project objectives arc to reduce and evaluate risk 
in Alaska from tectonic displacement, seismic shaking, nnd 
secondary geologic effects. A more general goal is to gain an 
insight into tectonic processes within the seismically active 
zone of southern Alaska 

Initially, research efforts will be concentrated in the highly 
seismic southern part of the State where most of the popula¬ 
tion anil economic development are concentrated. This 
research will later be extended into the southeastern and cen¬ 
tral parts of the State. Geological research under this project 
will be closely coordinated with parallel geophysical projects 
by the Office of Earthquake Research- 

'I he geologic studies will involve: I) preparation of detailed 
maps of active surface faults and evaluation of geologic 
evidence Tor late Cenozoic fault movement, 2) delineation of 
coastal areas that may be subjected to major earthquakes 
characterized by large-scale regional tectonic elevation 
changes and assessment of the hazards related to such move¬ 
ments (notably seismic shaking, tsunamis, seiches, and re¬ 
gional warping); 3) identification and evaluation of seconda¬ 
ry geologic hazards related to seismic shaking in critical areas 
of high population densily and along transportation routes 
(such as landsliding. submarine sliding, liquefaction, land- 
spreading and compaction); nnd 4) preparation (with 
OEUCS) of a synthesis of pertinent data on the tectonic 
processes in the seismically active junction between the 
ttausfonn fault system in southeastern Alaska and the 
northeastern extension of the Aleutian arc tectonic regime 
into south-central Alaska, to provide a broad framework 
within which earthquake hazards in southern Alaska can be 
evaluated. 

SUPPORTED BY U S. Dept of Interior • Geological Survey 

10,0017, SUBSIDENCE AND RELATED ASPECTS OE- 
GEOTHERMAL SYSTEMS 

HE. LOFGREN, U.S. Dept, of the Interior. Geological Survey, 
Sacramento, California 95814 

Subsidence and ground movement frequently accompanies the 

•. , I,.., ... .e n, • „ ru„„ ^ 


MAJOR DISASTER TYPES 


10 . 0021 , 


S To measure the stress-strain parameters of these areas, and 
relate them to the extraction and injection of geothermal 
fluids is of major concern in the exploitation of geothermal 
Helds 

To conduct research on vertical and horizontal displacements 
and land-surface changes caused by geothermal extractions, 
fluid injections, induced suhsurface pressure gradients, and 
formation temperature changes, to differentiate displace¬ 
ments and changes caused by geothermal development from 
those related to tectonic and near-surface effects; to analyze 
and interpret pertinent hydrologic, geodetic, geophysical, and 
geologic data as a background for this investigation, and at¬ 
tempt to relate geothermal changes to the regional geology, 
to obtain stress- strain parameters of the geothermal system. 

In cooperation with other agencies, establish a network of 
bench marks around centers of geothermal extraction and in¬ 
jection. These to be accurately surveyed periodically to mea¬ 
sure horizontal and vertical movement Determine stress- 
strain parameters of the geothermal system, ami relate these 
to fluid and heat withdrawals Relate surface movements to 
micrciearthquake and geophysical data, and attempt to define 
the mechanics of the subsurface geothermal system. 

SUPPORTED UY U.S. Dept, of Interior - Geological Survey 

J0.00J8, LAND-SUBSIDENCE STUDIES IN CALIFORNIA • 
TO STUDY THU EXTENT, MAGNITUDE U 

J.F. POLAND, U S. Dept, of the Interior, Geological Survey, 
Sacramento, California 95X14 

In numerous areas of severe ground-water overdraft, effective 
overburden stresses are increased as much as 50 percent, 
causing significant compaction of the aquifer system and con¬ 
sequent subsidence of the land surface. These changes create 
economic and engineering problems in the operation of the 
ground-water basins and in construction and maintenance of 
water-transport structures - especially major canals. Stress in¬ 
creases in an artesian system result from either n reduction in 
artesian head or a rise in the overlying water table. 

To study extent, magnitude, rates, and causes of land sub¬ 
sidence in California, to furnish criteria for estimating the 
amount of subsidence that would occur under assumed 
hydrologic change, to determine whether subsidence is rever¬ 
sible in part and to suggest ways for stopping or ameliorating 
subsidence. 

Detailed study of areas of active subsidence in California, relat¬ 
ing measured subsidence and compaction or expansion of the 
aquifer system to the pertinent hydrologic and geologic 
parameters. Compaction and water-level recorders or gages 
are maintained at about .50 sites. Subsidence and rate maps 
prepared for periods between available leveling data. Labora¬ 
tory testing of core samples to obtain hydrologic and en¬ 
gineering properties of aquifer systems. This is a companion 
project to mechanics of aquifer systems research project PC- 
57-075-F. 

Bused on the 1970 releveling in the southern San Joaquin Val¬ 
ley by the NOS (formerly C&OS), we prepared subsidence 
maps that indicated maximum subsidence of 3.0 feet, 1962- 
70, in the Tutare-Wnsco area, and of 2.2 feet, 1965-70, in 
the Arvin-Marieopa area. We computerized the processing 
and plotting of compaction and water-level (stress-change) 
data, began reconnaissance subsidence investigations of the 
Sacramento Valley and the Oxnard-Vcnturn area, and 

/-nmnlotorl nn ,inr>rn I nf nrilcnl in I ciihsidcnCC n Ic as- 


Los Ranos- Kettlcman City area by the NOS. and prepare 
preliminary subsidence maps from the unadjusted data; and 
continue subsidence studies in the Sacramento Valley, the 
Oxnnrd-Ventura area, and the San Jacinto Valley 

SUPPORTED BY U S. Dept of Interior - Geological Survey 

10.00(9, LAND SUBSIDENCE STUDIES IN THE SAN 
JOAOUIN VALLEY - CALIFORNIA 

//•*. POLAND, U.S. Dept- of the Interior, Geological Survey, 
Sacramento, Californio 95X14 

Objectives of this project are to study the extent, magnitude, 
rate, and causes of land subsidence in the San Joaquin Val¬ 
ley. Calif., to furnish criteria for estimating the amount of 
subsidence that would occur under assumed hydrologic 
change, (o determine whether .subsidence is reversible in 
part, and to suggest ways for stopping or ameliorating sub¬ 
sidence. 

SUPPORTED BY U.S Dept, of Interior - Geological Survey 

IO. 0020, DENVER URBAN CORRIDOR STUDIES 
COLORADO 

IP. /?. IIANSL'N, U S. Dept of the Interior, Geological Survey, 
Denver, Coloroilo X0225 

Project intends to derive maximum possihle geotechnical infor¬ 
mation from existing available data, supplemented by areal, 
engineering geologic, hydrogeologic, geochemical, and 
geophysical studies. Geotechnical maps will he prepared at 
scales ranging from I :| 25,{}()(} to 1:24,000 Project covers 
virtually all the rapidly urbanizing area at the foot of the 
Eronl Range, and the rural areas between, from Fort Collins 
on the north to Colorado Springs on the soatii- a distance of 
about 120 mites, in a belt 40 tulles wide extending from the 
foothills cast across the Colorado piedmont. This is one of 
the fastest growing regions in the Nation It contains a broad 
-spectrum of geotechnical problems, such as swelling and sub¬ 
siding foundation soils related lo clayey and Incssv.tl sub¬ 
strates, declining artesian water pressures, shallow and rising 
wjiter tables, increasing urban runoff, surface- and ground- 
water pollution, unstable -slopes (landslides), declining gravel 
resources, urban sprawl across varied geologic termites, solid 
waste disposal problems, and gener al environmental degrada¬ 
tion. Project hopes to point up ways to help alleviate most of 
these problems through wise land-use planning and imple¬ 
mentation. 

SUPPORTED BY U S. Dept of Interior - Geological Survey 

10.0021, ENGINEERING GEOLOGY RECONNAISSANCE 
STUDIES OF COASTAL COMMUNITIES, ALASKA 

R.H*. LDMKI-, U S. Dept, of the Interior, Geological Survey, 
Denver, Colorado X0225 

Slates to which project pertains: Alaska. 

Reconnaissance engineering geology studies, directed prin¬ 
cipally toward assessing potential earthquake and other 
geologic hazards, have been completed in the following 
Alaska coastal towns; Skugway, Haines, Sitka, Ketchikan, 
Metlakutln, Petersburg, Wrangell, Yukutat, Hoonah, Nome, 
Bethel, Dillingham, Naknek-KIng Salmon, Unalnkleci. Kot¬ 
zebue, and Barrow. It is concluded that most parts of these 
towns are built on more stable geologic materials than those 
beneath towns heavily damaged by the 1964 Alaska 
earthquake. Nevertheless, in the event of a large earthquake, 


way have heen released in open file, and reports ;ire in vari¬ 
ous stages of preparation for the other communities. As of 
early 1973, this large project has heen restructured, and re¬ 
port preparation responsibilities for Sitka, Metlakatla, 
Hnonalu Yakutat, Bethel, Naknek-Kitig Salmon, ami 
Unalaklect assigned to project 9550-00948. 

SUPPORTED BY U S Dept, of Interior - Geological Survey 

(0.01)22, DEVELOP DESIGN CRITERIA FOR MINING 
SALT-DOME DEPOSITS F() MINIMIZE SURFACE: SUIT 
SIDFNCF 

T.A. A IORGAN, U S Dept of the Interior, Bureau of Mines, 
Denver, Colorado 80225 

The objective is to evaluate the surface subsidence or surface 
collapse potential of multiple-level salt-dome mines -and to 
develop engineering principles for the design of mines of this 
type that are safer and less prone to excessive subsidence. 
Subsidence is to he measured on the surface nnd nil three 
mining levels. Shear strains measured on the upper levels will 
be related to the subsidence on those levels caused by mine 
closure on the lowest level. 

SUPPORTED BY U S Dept of Interior • Bureau of Mines 

10.0023, ESTABLISH TECHNIQUES FOR MONITORING 
SURFACE SUBSIDENCE OVER MINFD AREAS 

B 'J lESCft, U S Dept, of the Interior, Bureau of Mines. 
Denver, Colorado 80225 

The project objective is to monitor ground subsidence over old 
mined areas, using equipment operable by rmn-tcchnical peo¬ 
ple and to measure ground movement over and near operat¬ 
ing mines Movements over old coni mined areas, opeiuting 
underground coal mines, and open-pit urines will Ire mea¬ 
sured. The equipment used to make these measurements will 
include inexpensive mmritojing equipment, inclinometer 
probes nnd automatic data acquisition systems, television 
probes, an acoustic geolugrc logging system and lime-domain 
rcflectometry measurements of break cables. 

SUPPORTED BY U.S Dept of Interior - Bureau cif Mines 

10.0024, MEASUREMENT AND EVALUATION OE SUB¬ 
SIDENCE OVER A COAl. MINE. WITH VARYING OVER- 
BURDEN THICKNESS 

W.N. YOUNGS, U.S. Dept, of the Interior, Buiean of Mines, 
Denver, Colorado 80225 

The work will include die measurement of the magnitude nnd 
rate of subsidence over several panels with different amounts 
of overburden and surface slopes Measurements to he made 
will include vertical and horizontal movement as well ;is tilt. 

SUPPORTED BY U.S. Dept of Interior - Bureart of Mines 

10.0025, STUDIES ON THE FLUVIAL UNVFRONMENT. 
ARCTIC COASTAL PLAIN PROVINCE. NORTHERN 
ALASKA VOLUME I 

R.I. I.EWELLEN, Arctic Inst, of North America, Washington, 
District of Columbia 20000 

Abstract: (he studies on the finvjal environment of the Arctic 
Coastal Plain, Province, Northern Alaska, include research 
which ranges in magnitude from small polygon troughs to the 
Inaru River Basin The 208 figures include stereograms, 
ground and aerial photographs, graphs, curves, and maps. 
Ninety tables appear in the publication. The complete hydro- 
graphs for two tundra streams arc included. Discussions in- 


graphic entries provide icf *-* 1 nnd n j, 

ture research. Chronologies** pl'y**ton| t 

curreil in the drainage hjisin-** ll 'e lixtod. j| 
and reproductions of compil * «-?* !'• intotrt.s tit 
data are presented in the A| *1 >c * r ,< lit. , «_*« • 

Pub. 1972: 308p . NTIS No. I - so - I *< * 

SUPPORTED BY U S Dep»- «**’ iR ldOJic - Ni 


10.002f», RETURNING UN I > 1 • %< < * 1 1 I > 

WAS TES TO MINED-OU I' V< >H»S 
R A. CARPENTER, Natl. Actu-I- Sciences, 
tricl of Columbia 20037 (C3 I O--’<)'>-< KlO ) 

The National Academy of Sc***»'i\t ionn| 
gincering will assemble a stntly amimittcf 
state of knowledge and fensHnlity of mid mg 
solid wastes resulting from tin* tlc*of» miniiij 
for additional lines of invcslij£i*ti«»ii will l»i 
derground coni mining cretit«-*H fnrjto. MilMi^tlti 

the surface which occupy vnl*iiil>lo Hpnc-.**. 1 -, 
water and dust to sumuimlmjt nictis. Kottie 
and occasionally slump witli tf i s;m to r« * i ih c.*«» 
face subsidence, due to colli* | >*»«.• «>•* iimU?rgi 
resulted in deslructimi of propel ty in mimy I 
ing ureas The study fimfinj.’,-** • whic*f» will it 
European experiences, as well n« mnilyst-N 
jeets in the United .SlnU.‘S. will pfi/ni 
judgments on allocation of ifsnuclt (tmth 
legislation. The study group will Imvt* nix ro|)i 
the coal industry, Slate iogufiit«»iy ii^ciicicN, 
cy. and universities. Field cxiimitintioM will I) 
piles and inspections made of (EM: 11 piojt 
methods of replacing coal wastes in iMltlci'i 
final report is scheduled for S«-?| »t «.♦ nil >«.* . I *>V.l 

SUPPORTED BY U.S. Nall. SuiciUT l-omnl»%» 


10.0027, EARLY DETECTION! ANI»> C '< >1 
SINKHOLE PROBLEMS - Al AIIAMA 

JG NEWTON, U.S Dept, of tltc* Into ior, < J*: 
Washington, District iif Columftftr 1 * 0.2 *1 -2 

Map existing sinkholes and iircas of ttetivo 
Alnhania. Investigate geologic; mill !»ydrolt»n 
sites of collapse or subsidenotj. l-'Viiimile P 
remote sensing as tools to lociito pole 
Establish guidelines to detect potential xjilkl»< 
highway corridors. 

SUPPORTED BY U.S. Dept, of i * 4 ni>*p€ >i t n t i t» 

10.0028, SUBSIDENCE INVI-STK »A'l'IONS 
SOII.S 

U.G. VOf.K, Agric. Res. & Krluo. < voter, //<•//• 
.33430 (l-T.A-EV-0161 I) 

Objective: Study chemical ami pliy.xjcnl 
ganic soils as related to rates of s t »jf miI vsitlon*- 
nmcndmenis such as sand, cltty, t ,]nm inn rn <• 
sterilizers and sludge ninterinJs |)OSsil>lc 1» 

subsidence. Investigate compou 11 cIm j'miilil in 
non chain of organic soils in the: | •: vc» ndox m 

Approach: Soil analysis - compf<,. i t . chvnti<-' tl 
characteristics. Effects of environ t non ml nnd 
on subsidence. Carbon dioxiclo evi’ltnion 1 
columns will be determined and nhd«-f m* ** 1 

soil subsidence. Variables ci>n«j t | e rct j will in* 
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tcmpcr;»liirc. time of incubation, soil pH, and water table 
height I:fTccts of soil treatments on subsidence. Amendments 
such as xmul, days, aluminum compounds, soil sterilizers, 
pesticides, and sludge materials will be added to histosols to 
check subsidence inhibition. Identification of compounds in 
organic soil decomposition Chemical changes occurring as 
the organic matter decomposes will be followed by analysis 
of various fractions for functional groups and basic chemical 
structures. 

Progress. I he purpose of this investigation is to study the 
chemical and physical characteristics of histosols as related 
to rates of soil subsidence. Using chemical and spectroscopic 
methods, higher subsidence rates can he associated with the 
Following changes in humic acid chemistry (2) increases in 
C0(2)U. phenolic OH. qumoue, and heUmie CO groups; (M 
decreases in aliphatic structmes as .shown l»y IR spectra and 
alcoholic Oil groups, ami (c) decreases in molecular com¬ 
plexity as indicated hy !•.(4 |/l : .((>) rations The chemical reac¬ 
tions involved appear to he mainly oxidative, leading at first 
to the degradation of aliphatic .structures and finally at¬ 
tacking the most stable aromatic structures with degradation 
to CO(2) 00(2) evolution determinations from soil columns 
by an .uilom.iled continuous flow infrared gas analyzer show 
that increasing temper.ilures and water table depth are 
directly related io increased subsidence. Montvcrde muck, a 
Typic Medifibrist, lost 1 15 cni/yr as evolved C whereas 
lerra Ceia muck, a Jypic Medisaprist, lost 1.61 cm/yr Bulk 
density and ash were inversely related (o the C loss. 

SUPPORTED MY Florida State Ciovcrunient • Tallahassee 

10.0029, REMO 11. SENSING. AM-AHA AND PEACE 
RIVER BASINS, I I.ORIDA 

A.E. C(>KLlt, U S. Dept, of the Interior, Geological Survey, 
/(jni/i/i, t 'lmiilti 

(I) f luorides and phosphates in central Elortda move into the 
focal cnvironmciil by seepage From eaithcn lagoons designed 
to contain acid diluents produced liom processing of 
phosphate ore A marked need exists to rapidly detect and 
monitor areas subteded to these eoni.niimaiHs. (2) A decline 
of hydrostatic pressure has accelerated the natural process of 
sinkhole formation and homes and roads are suhje-eted to 
sudden collapse Subsurface geologic Features Mich as relic 
sinkholes, ami faults are related to areas of impending col¬ 
lapse. A marked need exists to refine the technii|ues for de¬ 
tecting areas of potential land collapse by remote sensing 
leeli nKpies 

(I) To synoptieally ami regionally detect areas sub|ccted to 
high concentrations of fluorides and phosphates and develop 
techniques to rapidly monitor extensive land arcus subjected 
to these contaminants. (2) To deled liydrogeologic condi¬ 
tions rduted to areas of impending land collapse and develop 
the techniques for delineating land areas which have a low 
probability for collapse and/or subsidence. In addition, these 
techniques nmy he used to delineate areas where artificial 
recharge, irrigation anti tlrainagc practices may be defined 
and effectively applied. 

To upply remote sensing techniques to the detection anil moni¬ 
toring of fluoride ami phosphate contamination And Hie 
delineation of hydrogeologic conditions and geologic struc¬ 
tures related to impending land collapse. (I) Ground-lruth 
lest sites are established to test airborne remote sensing (lain 
for the specific experiments. f2> Remote sensing spectral 


Multispectral parameter mapping techniques to del 
phosphate contaminated areas by remote sensii 
developed. Fluoride-phosphate contaminated arcr 
detected by utilizing airborne ultraviolet scannei 
daily density processed 

SUPPORTED BY ITS. Dept of Interior- Geologi 

111.0030, VERIFICATION OF EMPIRICAL Ml 
DETERMINING RIVERBANK STABILITY (P< 
(TV INVESTIGATIONS • SOILS PHASE) 

CC CALHOUN, U S Army. Waterways Fxperim 
EVMwrg, Mississippi 19lK(l 

Purpose of stuily/investigatmn: To determine caus 
riverbank failures along the lower Mississippi rive 
prove criteria for predicting soil conditions and s 
to liquefaction-type failures 

Approach or plan: Boring logs and gradation data 
planned for revetment in the Memphis, Vicksbui 
Orleans Districts are analyzed and potential susc 
liquefaction is predicted. Field surveys of riverh 
furnished Ivy the three districts are evaluated t 
type of failure (cither shear or liquefaction ir 
slide), and previous predictions based on empii 
arc evaluated. 

Progress to date: Annual reports were published o 
195^ to 1968. Starting with the 1968 data, rep 
biennial The first biennial report, Potamology h 
Report 12-21. Verification of Empirical Met hot 
mining Riverbank Stability, 1968 and I960 Da 
published. The empirical criteria, modified in 19 
to classify fine sands into zone A and zone l 
gradation, and io predict potential susceptibility 
lion if the zone A saml thickness is 20 ft. or nx 
ratio of overburden thickness to /one A sand 
0 85 Or less. During 1968, the criteria were exp; 
elude the depth of thalweg for making prcdiclio 
tions in the New Orleans District. Since 1954, a 
flow failures have been recorded within 500 ft. 
boring locations, with 91 locations predicted to 
hie and only 12 locations predicted to he stabF 
many locations predicted to be unstable ha 
pcrienced flow failure. 

SUPPORTED BY U S Dept, of Defense • Army 

10.0031, MEASURE AND DEPICT TROUBLE 
STEREO-MODELS • OHIO 

W.F. NOKKl.l., Slate Dept, of Transportation, Cult 
43215 

Stereo photo keys are being developed for 
stereoploltcr operators in detecting and mapping 
ing foundation problem areas: landslides, landfori 
to mining, soft foundations, sinkhole topograph; 
deposits. Reports issued: "Air Photo Patterns of I. 
Southeastern Ohio*. W.F. Norell, January 1966. 
crop and Overburden Mapping with Kelsh IT 
Norell, Highway Research Record No. 109. 'Aii 
terns of Subsurface Mining in Ohio’, W.F. Norell 
1968. ‘Ohio Photogrammelric Research Solvi 
Foundation and Right of Way Problems', Digest 
terim Report of Research by Wayland F. Nc 
Roads. Vol. 36. No. 9, August 1971. 
SUPPORTED BY US. Dept ofTransportation • I 


The objective of this proposal is to develop n technique which, 
when incorporated in groundwater management programs, 
will permit an optimum utilization of water resources, conso¬ 
nant with acceptable minimal subsidence. Specifically, the 
proposed technique will assist in the determination of the 
areal distribution of water wells, and in the selection of 
aquifer intervals to be exploited and the tolerable rates of 
depletion. The application of the technique will minimize and 
possibly halt subsidence where it is objectionable, thereby 
reducing damages being incurred by urban systems 
The proposed technique will be developed by correlating data 
obtained front several U S Geological Survey observation 
and lest wells, located in the Houston-Oalveston urea, with 
laboratory consolidation characteristics of clay samples taken 
from the aquifer systems underlying the subsidence field 
under investigation fhe laboratory equipment will simulate 
field conditions. The clay specimens will be .subjected to the 
effect of slow fluid pressure decline. A computer program 
will be developed to facilitate the calculation of the an¬ 
ticipated amount and rate of land .subsidence associated with 
a given rate of fluid pressure decline over a given area. 
SUPPORTED UY U S Natl. Science foundation 

10.0033, DEMONSTRATION OV A ftCHNIOUF. FOU 
LIMITING THE SUBSIDENCE OF LAND OVER ABAN¬ 
DONED MINES ROCK SPRINGS. WYOMING 
UNKNOWN, Unknown Inst, or Indiv. tinmt, Wyoming 
This report provides guidance to community planners uml deci¬ 
sion- makers facing subsidence problems over abandoned 
mines. It is hasetl upon the findings, results, and conclusions 
of the demonstration project carried out by the City of Rock 
Springs, Wyoming in Octoher 1970. The aims of the project 
were: Demonstrate the feasibility of hackfilling underground 
mine voids for the prevention and alleviation of surface sub¬ 
sidence hy a process developed by Dowell, a division of Dow 
Chemical Company. Assess the relative effectiveness of the 
process, its cost ami benefits ami its potential utility in other 
applications. Determine bow the process might be applied in 
other cities like Rock Springs to deal with their subsidence 
problems. Determine whether the process advances the 
technology for subsidence prevention 
Pub. Nov. 73: 2xp.. NTIS No. PR. 2l27(J«. PC $3.00. 

Abstract provided by PDAA. 

SUPPORTED BY U S. Dept, of Housing & Urban Develop¬ 
ment 


11. SNOWSTORMS 


DISASTER MITIGATION 

11.0001, URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE, MAGNITUDE, & COSTS OF GEOLOGIC- 
HAZARDS & RECOMMENDATIONS FOR TUE1R 
MITIGATION (ABBRFVy 

J.T. ALFORE, State Div. of Mines & Geology, Sacramento, 
California 95X14 

Abstract; This report recommends loss-reduction measures for 
10 geologic problems which collectively threaten an esti¬ 
mated $55 billion loss in California's urban areas from 1970 
to 2000. The problems arc earthquake shaking- loss of 


problem, as well as costs and effectiveness of I 
reduction measures, and agencies responsible l‘o 
surcs. 

Fab Jun 73: I I Ip,. NTIS No PR-222 447/5; !»< 
1.45. 

SUPPORTED BY U S Dept of Housing & Ui F 
meat 

11.0002. SNOW AND ICE. DETECTION AND 
SYSTEMS 

A./ MCCONE, M B Associates, San Ramon, (ahi 
(045294H RAIS) 

The objectives of this contract arc to determine sys 
monts for snow and ice detectors, to select the l>< 
available for each requirement, and to cvuhuiti 
warning system for icy bridge conditions. Work 1 
a reference manual for use hy maintenance mu 
ginccrs in selecting, installing, operating mul ami 
gle or multiple snow and ice detection and wumit 

Document provided to S.S.I F. by the T R.A.I.S. 

SUPPORTED BY U-S. Dept, of Transportation • I 

11.0003, Till- MODIFICATION OF CiRI A’ 
WINTER STORMS 

UK W/ilLKMANN, U S Dept of Commerce, > 
Pliys. & Chem. Lab., Boulder, Colorado X0302 

Abstract: In the Great Lakes region of the U SA, 
intensive winter storms form through a coinbinni 
continental air moving over large still-utifio/ci 
warm water surfaces. These storms, depumlin 
trajectories over the lakes and their persim 
preeipitatc large amounts of snow onto the 
shorelines of the Great Lakes. Natural freezing 
ccntrntion causes heavily rimed crystals to form; 
creases their number, and prevents riming, wh 
Causes smaller crystal fall velocities. Couscqin 
smaller velocities mean a longer transport of snov 
and away from the urban and industrial cenlci 
shores. The experiment is designed around a nit 
merieal model and a micropbysical model of snnv 
motion T he great variability of the cloud system* 
clear definition of a homogeneous sample of coin 
periments and. therefore, makes a clear statistical 
possible. The execution involves seeding from the 
air, tracking the seeding agent through the cloud 
an airborne freezing nucleus counter, and am 
nuclei in the precipitated snowerystals. 

Pub. Jan. 73: I I3p.. NTIS No. COM. 73-50X30/1: P 
$1.45- NTIS. 

SUPPORTED BY U S Dept of Commerce - N.O. 

11.0004, NATIONAL EAST COAST WINTER 
OPERATIONS PLAN 

UNKNOWN , U S. Dept, of Commerce, Nall Occ 
mos. Admin., Rockville, Maryland 20X52 

Abstract: The report discusses the National East C 
Storms Operations Plun to develop a program - 
furnish weather observations for use in predicting 
ing adequate and timely warnings of severe an 
winter storms along the east coast of the United 
plan considers the use of surface platforms, a 
satellites. Arrangements, if pructicul, are made l 
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11.0005. SNOW FORECASTING FOR SOUTHEASTERN 
WISCONSIN 

RTF. HARMS, U.S. Dept, of Commerce, Null. Weather Ser¬ 
vice, Kansas City, Miswuri 

Abstract: There are several types of winter storms which can 
produce very heavy snow in southeastern Wisconsin and the 
lower Great Lakes region Two of these appear to be readily 
recognisable in their early stages of development To 
facilitate discussion by forecasters these have been 
designated by the popular names, •Panhandle Hook' ami ‘Al¬ 
berta Clipper'. A third type, the ‘Lower Mississippi’ storm, is 
more erratic and considerably more difficult to forecast, as 
are the ‘Westerly Storms’ which travel south of Wisconsin 
and generally begin with snow but usually change to freezing 
rain and then rain or drizzle. This paper presents n model for 
each of these types of storms, and a snow depth forecasting 
scheme with modifications for types where appropriate. 

Pub Nov. 70- 22p., NTIS No COM-7 I -001 19: PC $3.00 MF 
S0.95. 

SUPPORTED BY U.S. Dept of Commerce • N.O.A.A. 

11.0006, A SYNOPTIC CLIMATOLOGY FOR 
SNOWSTORMS IN NORTHWESTERN NEVADA 

B.L- NELSON, U S. Dept of Commerce, Natl. Weather Ser¬ 
vice, Salt I.ake City, Utah 

Abstract: The purpose of this study i.s to provide a climatologi¬ 
cal aid for forecasting snow- in northwestern Nevada A total 
of I 12 snowstorms affecting Reno. Lovelock, or Winnemuc- 
ca were analyzed to determine if these storms could he 
categorized into separate types Five separate categories were 
defined and are discussed Examples of four of these types 
are provided. A separate discussion of the unusual thun¬ 
derstorm-snowstorm occurrence on May 21) - 21, 1971. is 
also provided. 

Pub Feb. 72: 30p.. NTIS No. ('OM-72-I033H: PC S3.00 ME 
$0.95. 

SUPPORTED BY U S. Dept of Commerce • NO A A. 

11.0007, PHYSICAL EVALUATION OL CLOUD SEEDING 
TECHNIQUES LOR MODIFYING OROGRAPHIC SNOW¬ 
FALL • THE CASCADE PROJECT 

P.l'. HOBBS, Univ. of Washington, School of Arts, Seattle, 
Washington 9X105 

In 1968, the University of Washington, under support from the 
Department of Interior and the State of Washington, initialed 
the ‘Cascade Project" which was designed to develop a seed¬ 
ing technique for redistributing snowpack from winter storms 
from the west slope of the Cascade Mountains to the cast 
slope in order to augment the Spring runoff into the Skagit 
River and Raker River which service the arid central region 
of the State of Washington. Criteria have been established 
for snowpack redistribution and in FY 1974, the University 
of Washington will establish the design for a possible pilot 
operation under joint State and f-'ederiil funding. This grant 
will provide support to the University of Washington to sup¬ 
plement the present statistical design with scientific observa¬ 
tions, and mathematical model development which will assist 
in the understanding of the atmospheric mechanisms involved 
in snowpack redistribution, and permit the transfer of this 
technology to other geographical areas 

SUPPORTED BY U.S. Natl. Science Foundation 


The purpose of this project is to perform all empirical and 
theoretical analyses necessary for a complete treatise on the 
control of blowing and tli 'ting snow, based on the ex¬ 
perience of the investigator, published literature, and studies 
of the Wyoming 1-80 Snow Fence System. Specific items to 
be included are estimation of required capacity, optimum 
configuration, height, and placement of snow fences; tripping 
efficiency, procedures in engineering; and highway design for 
minimizing snow problems. 

Document provided to S.S I.E. by the H R.I.S. 

SUPPORTED BY Wyoming Slate Government • Cheyenne 

HAZARD REDUCTION 

11.0009, FREQUENCY AND INTENSITY OF FREEZING 
UA1N/DRIZZLF. IN OHIO 

M.F.■ MILLER, U S. Dept, of Commerce, Weather Rureau, 
Garden City, New York 11530 

Abstract: Information presented in the study could he used to 
determine the probable stress which buildings, utility lines or 
other subjects would have to withstand from icc storms in 
Ohio. A mean recurrence table of annual number of days 
with freezing rain/drizzle for return periods of 2, 5, 10, 25, 
5(), mid 100 years was devised for eight Ohio locations from 
output generated from a Poisson probability routine. Daily 
precipitation amounts associated with Ohio ice storms were 
less than .06 inch on 72.6 to 89.6% of the days with freezing 
rain/drizzlc. Wind direction and speeds associated with 
periods of freezing raln/drizzle were also summarized. 

Pub. Feb. 73: lip., NTIS No. COM-73- 1 0570: PC $3.0(1 MF 
$095. 

SUPPORTED BY U.S. Dept, of Commerce • N.O.A.A 


12, TORNADOES 

INDIVIDUAL ASSISTANCE 

12.0001, DISASTER INVES TIGATIONS 
C.G. CULVER, U.S. Dept, of Commerce, Natl. Rureau of Stan¬ 
dards, Washington, District of Columbia 20234 
Reasons for starting or progress last year: Post disaster in¬ 
vestigations conducted last year include: (l) Rood damage 
following Hurricane Agnes. (2) Managua Earthquake in¬ 
vestigation, (3) Collapse of Skyline lowers high-rise apart¬ 
ment building, and (4) Tornudo damage in Fairfax County, 
April 1973. 

The Hurricane Agnes investigation led to an NBS project for 
the Department of Housing and Urban Development in 
which NBS supplied tcclmicul assistance to HUD relative to 
the temporary housing (mobile homes) provided to the flood 
victims. A final report on the project was submitted to HUD 
on December 13. 1973. During the Managua Earthquake in¬ 
vestigation. the CBT post disaster survey team provided 
direct assistance through the U.S. State Department to the 
Nicaraguan government in evaluating the safety of damaged 
buildings in Managua. A report of this work will be published 
in the Bulletin of the Seismological Society of America. In 
addition. CBT is working through the Department of Com- 
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had been violated during the construction of the building and 
if standards violation contributed to the collapse. A final re¬ 
port on this project was submitted to OSHA on June 11, 
1973. In addition, an Interagency Agreement between NBS 
and the Department of Labor related to continuing NBS 
technical assistance relative to OSHA activities was formal¬ 
ized 

The investigation of tornado damage provided direct input to a 
project being conducted by CBT for the Defense Civil 
Preparedness Agency regarding the natural hazards evalua¬ 
tion of existing buildings. Typical failure modes produced by- 
tornadoes were identified and significant building parameters 
to be evaluated in surveying the hazard potential of existing 
buildings were developed 

Approach: Investigations will be conducted following the occur¬ 
rence of significant natural disasters including earthquakes, 
hurricanes and tornadoes. Surveys of other disasters, such as 
building collapses, fires, etc will also be conducted as part of 
this program. (Text Abridged) 

SUPPORTED BY U.S. Dept. ofCommeree • N B S. 

12.0002, TORNADO • THE VOICE OF THE PEOPLE IN 
DISASTER AND AFTER - A STUDY IN RESIDENTIAL 
INTEGRATION - TEXAS-O.UBBOCK?) 

M i MlNNIS, Texas Technological University, School of Arts, 
Lubbock, Texas 79409 

Abstract: The basic focus of this research design is the study of 
the adjustment of the three ethnic groups, Anglo, Negro, and 
Mexican Ameticaa-reflectmg the tri-partile population com¬ 
position of the city- -to their new neighbors mid their new re¬ 
sidential setting. How do people learn to live together when 
they must--not directed by law or humon value systems but 
by the freakish circumstance of nature, a destructive tornado. 

Pub Sep. 71: I97p., NTIS order No. PB-205 752: PC $3.00 
MF $(!.95. 

SUPPORTED BY Texas Technological University - Lubbock 


PUBLIC ASSISTANCE 

12.0003. THE OCHELTRFE TORNADO • A CASE STUDY • 
MISSOURI 

H'.t. FINLEY, U.S. Air Force. Environ. Tech. Appl. Center, 
R'tir/imgfon, District of Columbia 

Abstract: A classic example of the midwestern United Stales 
tornado occurred near Richards-Gcbaur AFB, Missouri, on I 
May 1972 (GMT date) as an associated feature of a steady- 
state severe thunderstorm. This case study of that storm 
describes synoptic and inesoscale aspects of the situation 
using meteorological charts and diagrams and presents radar 
scope photographs from the Air Force Air Weather Service 
AN/FPS-77 Storm Detection Radar at Richards-Gcbaur APR, 
nenr Kansas City, Missouri. Included in the photographs ;ue 
several highly unusual range height indicator (RHI) sections 
through the parent thunderstorm and tornado tube. A partial 
survey of damage caused by the tornado is included. Some 
suggestions to non-centralized weather forecasters for coping 
with an imminent tornadic thunderstorm are presented in the 
final section of the Technical Note. 

■uh. Mar 73: 35p., NTIS No. AD-76g 391/5: PC S3 00 MF 
$1.45. 

UPPORTED BY U.S- Dept, of Defense - Air Force 


Ahsiract: The Building Research Divis 
reaii of Standards Instilutc of App 
three-man team to investigate the d 
other structures caused hy the ton- 
bock, Texas, on May 11,1970. Tf 
authors of this report-carried out | 
the ground and from .t helicopter tin 
and 16, 1970. The report is basal I 
during this period hut includes some 
agencies and individuals whose assist 
the report. The report concludes tin 
in the design and construction of buil 
would have greatly reduced the dn 
hock. It also notes that natural dis 
tests of buildings and urges the deve 
criteria with respect to wind loads 
mails. 

Pub Mar 71: 44p., NTIS No. Coni- 
S0.95-NTIS. 

SUPPORTED BY U.S Dept, of Conn 

12.0005, FEDERAL PLAN FOR ML 
VICES & SUPPORTING KF.SEAH 
1974 

UNKNOWN, U.S. Dept of Conunerc 
mos. Admin , Was/iinyum, District of 

Abstract: The federal plan is the nil 
developed by the federal coordinate 
vices and supporting research iti res 
Puhlic Law X7-X43. Ibis plan focuscr 
terologicai services that will contriln 
safety and welfare and to the effee: 
inent. The highest priority is being gi 
needed to observe, predict, and pro 
storms, such us hurricanes uml tormu 

Pub. Jun. 73: 62p.. NTIS No. COM-74 
$1.45. 

SUPPOR TED BY U.S. Dept of Conn 

12.0006, XFNIA REBUILDS 

UNKNOWN, Xenia Commission, Xenix 

'This report contains strategies for ret 
disaster. U is concerned with the f< 
struetton, objectives and policies for 
istirlg situation, design concepts for 
stdential situation, land use rccommi 
and implementation mechanisms, 
manner in which an economically S‘ 
in u form which is both acceptable ai 
sklents. 

SUPPORTED BY U S. Dept, of Urn 
ment 

12.0007, MORPHOLOGY OF TWO 1 
AN ANALYSIS OF NSSI. DATA 
OKLAHOMA CITY, OKLAHOMA 

S.L. RANNES, U.S. Dept, of Commer 
t.ul>., Nor/nan, Oklahoma 

Abstract; On the night of April 29-30, 
derstorms passed over the NSSl.-cipt 
network in central Oklahoma. Mort 
graphic recordings, upper air sound 
stations, and digital radar data wer 
Dar O a scr es c neer-Tnu vj r\ s 
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SUPPOU I FI) BY U S Dept of Commerce • N O A.A. 

12.0008, TORNADO INCIDENCE MAPS 

A ('OUR!', US Dept of Commerce, Nat) Severe Storms 
Lab , Norman, Oklahoma 

Abstract: Tornado occurrcnecs in the United States have been 
tabulated ami shown on maps since 1X84, hut very few of the 
109 such maps, reproduced ami discussed here, show actual 
tornado incidence per year per unit area; most are totals for 
periods of 6 to 02 years, by states, or by latitude-longitude 
quadrangles of varying areas. In the past century, the ap¬ 
parent center o| maximum tornado incidence has moved 
smithweslward. From western Illinois to Iowa and Missouri, to 
Kansas, amt now to Central Oklahoma, where the annual in¬ 
cidence per ID.OOO square miles is 3 to 21 tornadoes, de¬ 
pending on the period for which reports are used Prolifera¬ 
tion of official tabulations, by states and quadrangles and fur 
varying periods, has obfuscated the pattern ol tornado occur¬ 
rence, and failure to tabulate ami map the actual damage 
areas has precluded a clear depiction of actual tornado 
hazard In eliminate confusion, Inhalations and damage area 
maps by 5-year and Id- year periods beginning in 1956 arc 
recommended 

Puh. Aug 70 X4p.. NILS Order No. COM- 71-00019: PC $3.00 
ML $0.95. 

SUPPORT!-!) BY IJ S Dept of Commerce • N O. A A. 

12.0009, TORNADOES IN TENNESSEE (1916-1970) WITH 
REFERENCE VO NO I ABLE TORNADO DISASTER IN 
TIIU UNITED SI A ITS < I 8X0-1970) 

J.V. VA/KSNORA.k U S Dept of Commerce. Natl Weather 
Service. Nashville, teime\set 

Abstract. The growing need for tornado information on lime 
and areal distribution prompted this study. A description of 
most destructive past tornadoes in Tennessee is given. Charts 
and tallies of statistics of tornado occurrence. clays, death, in¬ 
juries and damage are presented. A remarkable improvement 
in the tornado fatality rate tn recent years is noted. 

Pub. Dec. 71: 37, N'TIS No. COM-72-10349: PC $3.00 ME 
$0.95 

SUPPORTED BY tJ.S. Dept, of Commerce • N.O.A.A. 

12.0010, ARIZONA‘EDDY* TORNADOES 

H S INGRAM. l.'.S Dept of Commerce, Nall. Weather Ser¬ 
vice, Salt Lake City. Vnih 

Abstract: Not all tornadoes and funnel clouds reported in 
Arizona are true tornadoes. Perhaps as many as 75 percent 
of them are 'eddy tornadoes’, dust devils, hail shafts, or areas 
of heavy ram. I he apparent increase From 1963 to 1973 is 
not believed in be related to changing meteorological condi¬ 
tions, but to other factors such as: increase in population; in¬ 
crease in public awareness due to disaster publicity; over- 
reaction due to the 1971 tornado in Tempo; and the fact that 
not all localized circular storms are true tornadoes. 

Pub. Oct. 73: I 3 P „ N I IS No. COM-74-10465/4: PC $4.00 MF 
$1.45. 

SUPPORTED BY U.S Dept of Commerce - N.O.A.A. 
DISASTER MITIGATION 

12.0011, URBAN GEOLOGY PLAN FOR CAl.lf-ORNIA - 

•mr m »-i- .x/'ii •».i-»n p. rncTK <-\ I'-cni r\n n 


Abstract: This report recommends loss-reduction measures for 
10 geologic problems which collectively threaten an esti¬ 
mated $55 billion loss in California’s urban areas from 1970 
to 201)0 The problems are earthquake shaking, loss of 
minertd resources to urbanization, landsliding, flooding, ero¬ 
sion activity, expansive soils, fault displacement, volcanic 
hazards, tsunami hazards, anti subsidence The report 
describes the nature, distribution, and magnitude of each 
prohlem, ns well us costs and effectiveness of possible loss- 
reduction measures, and agencies responsible for those mea¬ 
sures. 

Pub. Jnn 73: | | |p„ NI IS No. PB-222 447/5: PC $7 75 Mf-’ 

1.45 

SUPPORTED BY U.S. Dept of Housing & Urban Develop¬ 
ment 

12.0012, NATIONAL SEVERE LOCAL STORMS OPERA¬ 
TIONS PLAN 

R.E. HAl.I.GREN, U.S. Dept, of Commerce, Natl. Oceanic & 
Atmos Admin., Washington, District of Columbia 20235 

Abstract: This is the sixth of an annual series of National 
Severe Local Storms Operations Plans It outlines the respon¬ 
sibilities of the various United States agencies which provide 
meteorological services in observing ami forecasting severe 
local storms. One chapter provides definitions and other 
chapters deal with details on forecasts and warnings, commu¬ 
nications, observation and publicity. Includes maps showing 
county warning areas by regions; lists of radar sites and 
weather stations; and a table showing non-network upper air 
stations which might be sources of data. 

Pub. J.m 73 57p., NIIS No. COM-73-HV5H): PC $3.00 ME 
SO.95. 

SlIPPORI ED BY U.S. Dept of Commerce • N.O.A.A. 

12.0013, NATIONAL EAST COAST WIN1ER STORMS • 
OPHUA'l IONS PLAN 

UNKNOWN, U.S Dept, of Commerce, Natl. Oceanic & At¬ 
mos. Admin., Washington, District of Columbia 20235 

In a memorandum dated October 23, 1969, the Chairman, In¬ 
ter departmental Committee for Meteorological Services 
(ICMSy, established an Ad Hoc Group to function under the 
purview of the Subcommittee on Basie Meteorological Ser¬ 
vices (SC/BMS). The task of the Group was to develop an 
Operations Plan designed to furnish weather observations for 
Use in predicting and providing adequate and timely warnings 
of severe and crippling winter storms along the cast coast of 
the United States. This Plan was to consider use of surface 
platforms, aircraft, and satellites. Arrangements, if practical, 
wore to be made to meet the data requirements of research 
facilities. 

Tito National East Coast Winter Storms Operations Plan was 
developed lo meet this request. 

The following revised Plan has been developed to reflect the 
current systems and procedures. 

Pub. Oct. 7.3: l()3p.. PCM 73-7. U.S. Dept, of Comm., NOAA. 

Abstract provided by EDAA. 

SUPPORTED BY U.S. Dept, of Commerce - N.O.A.A. 

12,0014, NATIONAL SEVERE LOCAL STORMS OPERA¬ 
TIONS PLAN - 1974 

UNKNOWN, U.S. Dept of Commerce, Natl- Oceanic & Al- 

m Ac A/Jmin tt' c/iiiio/a > rVc##*#W / f /“Vi/hm < o If 
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Sihililies of the various United Stales agencies which provide 
meteorological services in observing nrut lorecasttng severe 
local storms. 

Interdepartmental Severe Local Storm Conferences, of which 
there have been four, bring together cognizant Federal agen¬ 
cies to resolve problems of mutual concern related to the Na¬ 
tional Severe Local Storms Warning Service Such con¬ 
ferences arc now held biennially National Weather Service 
Severe Local Storm Conferences are held annually. 

This plan supersedes the 1972 interdepartmental version and 
reflects the recommendations of the 1973 National Weather 
Service Severe Local Storms Conference and the SC/BMS 
Working Gtoup on Severe Local Storms. 

Pub. Feb 74; 51p , FCM 74-3. U S. Dept of Comm.. NOAA 
Abstract provided hy FDAA. 

SUPPORTED RY U S Dept of Commerce • N.O.A.A. 

12.0015, MISSISSIPPI DELTA TORNADOES OF FEBRUA¬ 
RY 21. 1971 - A REPORT TO THF ADMINISTRATOR 
UNKNOWN, US. Dept of Commerce. Natl. Oceanic & At¬ 
mos Admin., Washington, Disirict oj Columbia 20235 
The morning after the disastrous tornadoes swept through 
northwest Louisiana, northwest Mississippi, and southwest 
Tennessee, a survey team was dispatched by the National 
Oceanic and Atmospheric Administration to the devastated 
areas to review the effectiveness of NOAA’s tornado warning 
services. This teport--Mississippi Della Tornadoes of Februa¬ 
ry 21. 1971- presents the findings and recommendations of 
the survey team 

Pub. Jul. 71 57p , Natural Disaster Survey Report 71-2. U S. 

Dept, of Comm , NOAA 
Abstract provided hy FDAA. 

SUPPORTED BY U S Dept ofCommerce • N.O.A.A. 

12.0016, WATER WARNINGS AND SPECIALIZED 
FORECASTS 

UNKNOWN, U.S Air Force, Air Weather Service, Helleeittc , 
Illinois 62225 

Abstract: The manual states policy, outlines responsibilities, 
and prescribes procedures for providing weather warnings 
and specialized foiecast support to authorized recipients. 
AWS/DO is OPR for Volume I. which applies to all AWS 
units. AWS Forms 39 and 39a are prescribed in this volume. 
Pub. Oct. 71: 28p.. NTIS No. AP-732 263: PC $3.00 MF 
$0.95. 

SUPPORTED RY U S Dept. ofCommerce - N.O.A.A. 

12.0017, DENSE RAIN GAGE NETWORK PROJECTS - II. 
L1NOIS 

S.A C//ANGNON, State Water Survey. Urhana, fttmuis 61X01 
A long-term project in which two dense rain gage networks en¬ 
compassing 800 and 2200 square miles are presently 
operated to provide basic data for various climatological, 
hydrometeorological, and severe storm studies. Data also 
provide useful information for evaluating the potential of 
weather modification and designing precipitation modifica¬ 
tion experiments. One network is located in the St. Louis 
area to study urban-industrial effects on rainfall and the 
other in the central Illinois flallamls to sample different cli¬ 
matic and rural conditions. 

SUPPORTED BY Illinois State Government - Springfield 


Abstract: The aspects of wind-induced building motioi 
resulting human response ure investigated. A 
criterion and rational approach for considering this 
in building design tuc proposed. The physical cha 
wind-induced building acceleration motion is desci 
methods for estimating acceleration arc considerer 
plified analytical approach in equation and design cl 
is presented The general problem of human rei 
building motion is discussed and the result o 
response surveys conducted in two tull buildings aft 
wind storms are reported. 

pub Nov 71: 261P, NT IS No. PR-205 262: PC $ 
SO.95. 

SUPPORTED HY U.S. Natl Science Foundation 

12.0019, NUMERICAL ANALYSIS OF TORNADi 
LOADS ON BUILDINGS - TEXAS 

R A. OLNTRY, U.S. Atomic Energy Commission. Lo 
Scientific Lab , Las Mamas, New Me.\ico 45202 

A detailed numerical study of the various flow varial 
meteorological data tvill be conducted on the May 
Lubbock tornado. T he following tasks will be perfc 
A reconstruction of local wind conditions in the i 
each major structure studied; 2) Graph rcprcsenlati 
computed wind and pressure fields in the vicini 
buildings studied; 3) Pressure contour plots dcpictin 
dilated wind pressures on major building surface 
•analysis of the relationship between the computed » 
and the estimated loads from structural damage stuci 

SUPPORTED HY U.S. Natl. Science Foundation 

12.0020, SUMMARY OF I960 AND 1970 PUBLIC 
THUNDERSTORM AND TORNADO WATCHES 
run NATIONAL WEATHER SERVICE, EAST'I 
CHON 

,VJ.£. MILLER, U S Dept of Commerce. Weathc 
(i'anion City, New York I 1530 

Abstract: T he purpose of this report is to summarize, I 
responsibility, the severe locnl storm watches issn 
the Eastern Region, during 1969 and 1970. On!; 
which affected the assigned area of responsibility • 
in making each station’s tabulation- Watches ontsi 
assigned area, Inn within 100 miles, were not inehu 
station tabulations For this two year period, eight 
Eastern Region stations with the gieatest number r 
within their assigned areas of responsibility were 
Ohio In 1970 there were nearly twice as many pul 
thunderstorm and/or tornado watches within the N' 
ern Region as compared U> 1969. Nearly 45of 
local storm watches during 1969 and 1970 had 
times of 1300 to 1600 EST. 

Puh. Oct. 73: 32p.. NTIS No COM-74-I0I60/L PC 
$1.45 

SUPPORTED RY U.S. Dept ofCommerce - N.O.A 

12.0021, TORNADOES 

/;’. KESSLER, U.S. Dept, of Commerce, Natl Scve 
Lab., Norman, Oklahoma 

Abstract; The prominent characteristics of tornati 
sociological and meteorological importance, aspc 
National Weather Service that pertain to storm I 
and warning, anil observational and theoretical stui 


Lab , Nomiaa, Oklahoma 

Case histories of two severe thunderstorm situations in 
Oklahoma illustrate how the WSR-57 contour display aids 
identification of severe local storms. The path leading from 
analysis of the radar display ami other data to dissemination 
of severe storm advisories is examined. Results indicate 
present and potential roles of various information sources in 
the weather warning system 

Pub Apr. 73: I9p , NOAA Teel, Memo F.RL NSSL-63. NTIS. 

Abstract provided hy FDAA 

SUPPORTED BY U S. Dept, of Commerce - N O.A.A 

HAZARD REDUCTION 

12.0023, SEVERE STORM MORPHOLOGY • OKLAHOMA 

S L BARNES, U.S. Dept of Commerce, Environ. Research 
Laboratories. Boulder, Colorado 80302 

Research/service objective: Determine the meteorological con¬ 
ditions in and around severe thunderstorms as an aid in 
developing morphological and dynamical concepts regarding 
their internal nature and their dependency on and interaction 
with the ambient atmosphere. 

Research/service plan: Completion of ongoing case studies 
which combine surface and upper air measurements with 
conventional and single Doppler radar information should 
reveal additional structural details of severe thunderstorms 
not heretofore observed. Detailed observation of tornado 
cyclones is expected to cast new light on the conditions 
required for their formation and how, once established, they 
interact in environmental flow. Single Doppler data ohtained 
in a tornado-producing storm (Union City, Oklahoma. May 
24, 1973) will be correlated with surface wind uml pressure 
measurements from a dense network of stations and a small 
sample of upper air soundings to provide a comprehensive 
description of such storms This portion of the project's work 
will lie closely coordinated with other NSSL projects studying 
individual aspects of this storm. Also in concert with other 
laboratory projects, plans for an expanded observational pro¬ 
gram centered about dual Doppler dntn acquisition will be 
developed for the Spring of 1974. Several new technological 
developments will be addressed including objective analysis 
of Doppler velocity measurements in three-dimensional space 
and computer abstracting of surface strip records. 

Progress report: A technique for analyzing the distribution of 
meteorological variables by computer was applied to routine- 
ly-availahle weather reports from Oklahoma and adjacent 
stntes to provide operational guidance information for pre¬ 
dicting severe storm outbreaks A variety of computer/plotter 
techniques were developed to more rapidly and accurately 
display important meteorological parameters such as stream¬ 
lines and isotachs. A preliminary report on the structure of 
two tornadic storms was presented at the ISlh Radar 
Meteorology Conference The evolution of a storm that 
produced twin tornadoes revealed the important role of the 
thunderstorm gust front in the tornado genesis mechanism. 

SUPPORTED BY U.S. Dept, of Commerce - N.O.A . A. 

12.0024, PAPERS ON OKLAHOMA THUNDERSTORMS, 
APRIL 29-30, 1970 

S.L. BARNES, U.S. Dept of Commerce, Environ. Research 
Laboratories, Boulder, Colorado 80302 


30, 1970. Calculations hased on three-hourly w 
reveal that strong surface moisture convcrj 
tcrized the development region throughout the 
Severe Storms Laboratory rawinsondcs, taken i 
hour period when storm intensities increased, e 
ing low-level moisture, intruding dry air at mid 
creasing winds aloft. Magnitudes of Lifted Ini 
gust, height of wet-bulb zero and hail size clos 
the defining studies' results for severe thunder' 
in these four thermodynamically-based par; 
monly used to estimate slortn intensity, par 
changes in storm severity. 

Pub. May 74: 233p.. NOAA Tech- Memo. E 
NTIS. 

Abstract provided by FDAA 

SUPPORTED BY U.S. Dept, of Commerce • N. 

12.0025, LIEE CYCLE OF FLORIDA KP 
SPOUTS 

J lf (!Ot.DEN, U.S. Dept of Commerce, Etivi 
Laboratories. H aulder, Colorado K0302 

Analyses show that waterspouts have a charactct 
consisting of five overlapping stages: (1) tl 
identified by a prominent light-colored disc o 
face, surrounded by n dark patch diffuse on it 
that is a manifestation of a complete vortex 
cloud base to sea surface; (2) the spiral p.i 
teri/cd by development of alternating dark-am 
surface hands spiralling around the dark spot, 
ring (incipient spray vortex), concentrated art 
spot, with a lengthening funnel above; (4) the 
spout (spray vortex), determined as the stage 
overall organization and intensity; and (5) the 
nized hy waterspout dissipation (often abrupt) 
forced by cool downdrafts from a nearl 
rainshower. 

Frequent waterspout formation in the Florida ¥ 
life cycle apparently result from transfer of cm 
lar momentum among Eve settles of atmosphet 
(] ) the funnel scale, corresponding to the wa 
with funnel diameters from 10 to 500 ft, (2) ll 
from 500 to 3,000 ft at the surface; (3) the im 
lus-cloud scale. From less than I to 5 nti, (4 
cloudline scale, from 5 to I 00 mi; and (5) the 
several hundred miles. The differing roles of tl 
of motion are assessed. 

Pub. Jun- 74: I47p, NOAA Tech. Memo. I: 
NTIS. 

Abstract provided hy FDAA. 

SUPPORTED UY U S. Dept of Commerce • N 

*2.0026, DOPPLER RADAR METHODOLOG 
OBSERVATION OF CONVECTIVE STORMS 

R.M UlERMIITE, U.S. Dept. ofCoinmercc. N; 
Atmos. Admin., Boulder, Colorado 803(12 

Abstract: The authors outline the concept inv 
design parameters required for optimizing the c 
the dual-Doppler method. The accuracy of tv 
velocity estimates, as controlled hy radar sigi 
and data processing, and the method require 
this accuracy are also discussed 

Pub. 1972: 7p., NTIS No. COM-7.3-IOI 19-40. 

SUPPORTED BY U.S. Dept, of Commerce - N 
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12.0027, KM RADIATION-TORNADOES 
O' TAYLOR. US Dept of Commerce, Environ. Research 
Laboratories, liouhler, Colorado NO 302 (2C37I242) 
Rese.rrch/service objective Study EM radiation from the lightn¬ 
ing associated with severe storms to determine electrical 
characteristics that indicate the spawning or existence of tor¬ 
nadoes 

Rescarch/service plan Analyze previously collected data to 
determine EM characteristics of tornadoes and continue to 
record and analyze data from the 15 tornado detectors 
operating in ‘Tornado Alley' through September '73, improve 
detectors by adding direction finding capability, and continue 
operational tests in calendar 19^4. 

Progress report Burst rates obtained from observations at 
frequencies above I MHz are most indicative of tornado ami 
severe storm activity Very good preliminary correlations 
between burst rates from the 3 MHz detectors and severe 
storm repoits have been obtained 
SUPPORTED RY US Dept of Commerce • N O A A 

12-0028. HURRICANE SPAWNED TORNADOES 
l) J <V()W,d.V, Colorado Slate University, School of Engineer¬ 
ing, Fort ('(‘llinf. Coinuiitii 80521 
Abstract An updated climatology of hurricane tornadoes is 
presented from information gathered for US eases from 
1948-72 and typhoon induced tornadoes over Japan from 
1950-71. The paper presents a qualitative tornado genesis 
model which attempts to demonstrate the crucial importance 
of large low level vertical wind shear in the genesis 
mechanism A forecasting guide is also given. 'I he most im¬ 
portant difference between storms which produce tornadoes 
and those which do not is a very large increase of the vertical 
shear of the horizontal wind between the surface and 4-5 
thousand feet This averages about 40 knots for the tornado 
cases, but is much less in the cases which do not produce 
tornadoes 

Pub May 73: 64p., NTIS No. COM-73-1 1296/3. PC $5 00 ME 
$ I 45 

SUPPORTED OY U.S. Dept of Commerce • N.O.A.A. 

12.0029, FORECASTING GUSTY SURFACE: WINDS IN 
THE CONTINENTAL UNTIED STATES 
AM'. HATERS. U S. Air Force, Air Weather Service, Belleville, 
Illinois 62225 

Abstract: The technical report contains case studies of strong 
surface wind gust occurrences which occur under specific 
conditions in certain designated areas called 'Wind Boxes.' 
There arc ten such wind hoxes within the contiguous United 
Stales. Actual cases are included with several of the main 
weather charts used in forecasting gust occurrences. 
Procedures shown herein are a relevant pan of the method 
used by the Military Weather Warning Center in forecasting 
gusty surface winds 

Pub. Jan 70: 76p„ NTIS No. AD-706 392 HC 53 00 ME 
$0-65 

SUPPORTED BY U S Dept of Defense • Air Force 

12.00.10, ESTIMATE OF MAXIMUM WIND SPEEDS OF 
TORNADOES IN THREE NORTHWESTERN STATES - 
IDAHO, OREGON, WASHINGTON 

TT FUJITA, Univ. of Chicago, School of Physical Sciences, 
Chicago, Illinois 60637 


Each storm was reevaluated Using the author'; 
'tornado characterization' based upon the intern 
of each storm. Combined analyses of the di; 
characterized tornadoes and hailstorms revea 
istencc of tornado alleys and bail swaths in tlii 
area. It was concluded (hat the maximum s|tcc< 
tornadoes ranges between 200 and 225 mph and 
irnuin wind speed of 175 mph seems to be a 
figure for tornadoes elsewhere Expected maxinu 
the pressure tlrop of I 5 psi and lime change oi 
sec in pressure of 2UC1- mph tornadoes were also 

I'tih. Dec 71): 34p.. NILS No. COM-71 -0073 I. Pi 
$0.95 

SUPPORT lil) RY U S. Dept of Commerce - N O 

12.0031, PROPOSED CHAUACT EklZATlON 
NADOES AND HURRICANES BY AREA AM 
IV 

IT. f'VJllA. 4 in is of Chicago, School of Physic 
Chicago. IttiiHin 60637 

Absti.iet: The research paper provides data to sub 
proposed characterization of tornadoes and hr 
area ami intensity. A test characterization of I 
tornadoes in 1950-69 was accomplished for com 
893 U S A. tornadoes in 1965 I lie percentage di 
intensity and individual area of U.S. and Japaitc; 
is very similar except for large and/or intense i 
found that the l-'-scale variation along the paths n 
nadocs showed an intensity oscillation with a 
val. Characterization of hurricanes and typho 
average typhoons are more intense than average 1 

Pub. Feb 71: 53p., NILS No. COM-72-108 28- P( 
$0.95 

SUPPORT El) HY U S Dept of Commerce - N O 

12.0032, STUDY OF URHAN EFFECTS ON I 
HON AND SEVERE WEAUIHU AT ST E< 
LlN'OIS 

•V.d. C ///l;VC'/VO;V, .Slate Watei Survey. Urhiina. lilt 

Abstiacl: The activities and results reported upon ii 
represent those resulting from the second year 
project. The general goal of the Water Survey 
volving .METkOMEX (Mcliopolit.ui Meteorolog 
mem) consists of the delineation of any nnom 
precipitation and severe weather patterns and fr< 
St. Eouis ami environs, the quantification of tin 
any such anomalies, investigations of the relevat 
findings to the local area and to other urban 
areas of Illinois, and the iriinstni-ssion of these 
potential users in the scientific community and t; 
of Illinois. New activities largely concerned (I ) a 
crease in instruments to define better precipitatio 
instrumentation was added to better define temp 
Hie humidity patterns of the .surface; (3) field op; 
analysis pertaining to the airflow and urban circ 
(4) the external application for transmission o 
users. 

Puh. Apr 73; 54p., NTIS No. PR-230 325/3: PC 
SE45. 

SUPPORTED RY U.S Natl Science Foundation 
12.0033, HYDROMETEOROI-OGICAE ANAL 


MAJOR DISASTER TYPES 


analyses are based on radar, synoptic weather, and field sur¬ 
vey data, and include arca-deplh-dimttton relations, an¬ 
tecedent rainfall evaluation, isohyetal maps for peak periods 
of storm. 

SUPPORTED BY Illinois State Government • Springfield 

12.0034, STUDY OF THE SYNOPTIC CLIMATOLOGY OF 
NORTH AMERICA 

C. MORGAN, State Water Survey. Urbana , lllinoi.•> 61801 

A project to develop a data bank and climatology of the con¬ 
ventional synoptic entities (surface fronts, squall lines, and 
pressure centers) over North America. The procedure em¬ 
ployed consists of determining the daily frequencies of occur¬ 
rence of the various synoptic features in 6Ux60'milc squares. 
When stored in digital form this information can he used in a 
variety of ways including study of I) the distribution of 
frequencies of occurrence of the synoptic features by months 
or seasons; and 2) the distribution of frequencies of occur¬ 
rence associated with particular severe weather phenomena, 
such us heavy rains and tornadoes in Illinois, to help explain 
their distribution. The frequencies, separated by months, ami 
combined with other climatological data, can he used in mul¬ 
tiple regression schemes to inode) the climatology of such 
severe weather hazards as thunderstorms, tornadoes, damag¬ 
ing winds, and hailstorms. 

SUPPORTED BY Illinois State Government - Springfield 

12.0035, PROBABILISTIC MODELING OF EXTREME 
LOADS 

Y.K. I YEN, Univ. of Illinois, School of Engineering, Urfmnn, Il¬ 
linois 61801 

This project deals with probabilistic modeling and risk analysis 
of extreme environmental loads caused by tornadoes, hur¬ 
ricanes and earthquakes. The physical aspects of the natural 
phenomena which cause these loads are incorporated into 
the formulation and the occurrences of these loads arc 
modeled hy random processes. The results arc presented in a 
form suitable for practical applications. 

SUPPORTED BY University of Illinois 

12.0036, DUST DEVIL METEOROLOGY 

J.R. COOLEY , U S- Dept, of Commerce, Natl. Weather Ser¬ 
vice, Kansas City, Missouri 

Abstract: A complete analysis and understanding of the dust 
devil would provide new insight into the process within • and 
our ability to predict the behavior of • other larger, more 
destructive, and relatively elusive atmospheric circulations. 
This memorandum contains the history, morphology, and 
theoretical modeling of the dust devil. There is a tremendous 
change in the meteorotogicul parameters across a horizontal 
anil vertical cross-section of the dust devil; it represents a 
very sizeable amount of atmospheric energy when it releases 
the highly unstable superheated air from the boundary layer. 
Consequently, it may play a significant role in the heat 
transfer processes that lake place in the atmosphere, particu¬ 
larly in the desert regions during months of large solar an¬ 
gles. 

Pub. May 71; 39p., NTIS No. COM-71 -00628: PC $ 3 .00 ME $ 
0.95. 

SUPPORTED BY U.S. Dept, of Commerce • N O.A.A. 


Abstract: The log of sill reports of severe storm 
1956 through 1966 was used to determine a dai 
for the area of the contiguous 48 States. 

Pub. Sep 71: 2p., NTIS No COM-72-50079-03-09 

SUPPORTED UY U S. Dept of Commerce - N.C 

12.0038, BEHAVIOR OF WINDS IN THE LO 
FEET IN CENTRAL OKLAHOMA • JUNE I 
1967 

K.C, CRAWl'ORD, U.S. Dept, of Commerce, I 
Storms Lab., Norman, Oklahoma 

A television tower in northern Oklahoma City, < 
equipped with wind and temperature sensors at ( 
ing from 146 ft to I45K ft above the base of the 
are also obtained from a nearby tower 23 ft a 
level and 40 ft above the base of the television t 
year data sample consisting of the mean wini 
direction and the highest recorded gust during < 
period per hour was used in this study. 

The annual arithmetic mean wind speed increases 
at the surface to 18.7 kt at the lop level. The ; 
speeds below the level nt 296 ft are lowest i 
highest during the day, and the speeds ahove t 
lowest during the day anil highest at night Most 
change occurs in short lime periods shortly after 
near sunset 

Annual relative frequency distributions of wind c 
biniodul with most of the winds being either 1 
northerly. Thu primary peak occurs in (lie 10 de 
centered on I HO degrees at the lowest 3 levels 
degrees at the upper 4 levels. The direction veers 
between the surface and top levels 80% of th< 
higher the wind speed, the more likely the dircci 
southerly 

The direction of the annual resultant (vector me 
IK I degrees at the lowest 4 levels and veers wi 
198 degrees at level 6. The resultant directions 
cantly with height between 1700-1000 CST am 
with height during midday. Winds at all levels vc 
between 2100 and approximately 1100 CST am 
with time during the remaining hours 

The variability of wind speed and direction is invest 
transition matrices (probabilities for change wit 
wind persistence (number of consecutive ohse 
winds blow from a given sector). 

Wind shear speed is greatest in the lowest layer ant 
sixth layer. Speed shear is dominant over direct 
the lower 3 layers and a combination of speed a 
shear occurs in the upper 3 layers. The speed she 
rapidly near sunrise, reaches a minimum in carl 
and increases rapidly near sunset Shear is gi 
layers nt night than during the day 

Pub. Aug. 70; 57p., ESSA Tech. Memo. ERL'ff 
NTIS. 

Abstract provided hy FDA A. 

SUPPORTED BY U.S. Dept, of Commerce • E.S. 

12.0039, SOME STATISTICAL ASPECTS 01 
SPOUT FORMATION - FLORIDA 

J.H. GOLDEN, U.S. Dept, of Commerce, Natl. Sc 


12 0040. 
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Lower Keys are primarily a rainy- season phenomenon. The 
diurnal distribution of water spout funnels (1958-1968) is 
shown graphically. The longest-lived funnel during the 1968 
season lasted 52 min. A preliminary study was conducted 
using waterspout/ funnel statistics with the Local Climatologi¬ 
cal Data for Key West, May through September, years 1964- 
1968 

Pub 1973: I3p., NTIS Order No COM • 74- 10334/2: Reprint. 

SUPPORTED BY U S. Dept of Commerce • N O. A A. 

12.0040, IMPACT OF THK LUBBOCK STORM ON RE¬ 
GIONAL SYSTEMS • TEXAS 

J E MINOR, Texas Technological University, School of En¬ 
gineering, Lubbock, Texas 79409 

Abstract: Four major factors contributed to a study of the im¬ 
pact of disaster on regional systems: the rclalbc isolation of 
the Lubbock economic region, the location of the city of 

I. uhbock at the center of a vast commodity distribution net¬ 
work, the depth and diversification of the Luhboek economy, 
and the severity of the storm which struck the city on May 

II. 1970. Conclusions developed from the investigation will 
be of interest to local civil defense directors and to civil 
defense operations personnel. 

Pub. Jun. 72: 80p„ NTIS No. AD-753 202: PC $3.00 ME 
$0.95. 

SUPPORTED BY U S. Dept, of Defense - Army 

12.0041, COMPUTER SIMULATION OF SEVERE STORM 
OBSERVATIONS WITH DOPPLER RADARS 

UNKNOWN, Tetra Tech Incorporated, Arlington Virginia 
22209 

Abstract: A computer program Jeveloped for simulating the 
performance of set ere storm observations with Doppler 
radars is dcscrihcd The computer program consists of the 
main calling program, STORMS, six subroutines entitled 
POINT, SAMPLE, MONO, INVERT, GRID and INTGL. and 
one function subprogram. Pill The liberal use cif comment 
cards in the program source deck provides detailed docu¬ 
mentation of interest to the programmer. The purpose of this 
report is to describe briefly, for the potential user, the capa¬ 
bilities of the program, the functions of the main program, 
subroutines and subprogram, and to document some results 
which have already hecn obtained by exercising the program. 

Pub. Aug. 70: 30 p., NTIS No. COM-71 00020: PC 5300 ME 
50.95. 

SUPPORTED BY U S Dept of Commerce • N.O.A.A 


13. TSUNAMIS 

DISASTER MITIGATION 

13.0001, FREQUENCIES OP CREST HEIGHTS FOR RAN- 
DOM COM BINATIONS OF ASTRONOMICAL TIDES AND 
TSUNAMIS RECORDED AT CRESCENT CITY 
CALIFORNIA 

C. PETRAUSKAS, Univ. of California, School of Engineering 
Berkeley, California 94720 

Abstract: Of particular concern to the U S. Army Corps of En¬ 
gineers is the protection of Crescent Cit •. Cali < nh frnn r„. 


lively, and the tsunamis caused millions of dollars of 
Presently studies are being conducted by the Corps i 
ate the required height of a seawall fronting the oc< 
report presents a method for taking into account the 
occurrence of tsunamis with respect to the astronomi 
The important parameter describing tire tsunami’s 
potential is assumed to bo the maximum total wai 
during the occurrence of a tsunami. The total water 
assumed to be the sum of the tide water level and 
naini water level with respect to the tide. The metht 
plied to the I960 and 1964 tsunamis that were rcco 
the Crescent City tide gage at Dutton’s Dock. The rc 
histogram of the maximum total water level for eae. 
tsunamis which can then be used to evaluate the sc 
the tsunamis. 

Pub Mar 71: 69p.. NTIS No. AD-724 119: PC S3 
SO.95. 

SUPPORTED BY U.S. Dept, of Defense • Army 

13.0002, GENERAL REVIEW OE THE SEISMIC H. 
TO SELECTED US. NAVY INSTALLATIONS 

JII. SLED, Calif. Inst of Technology, Graduate 
Pasadena, California 9| 109 

Abstract: The report summarizes the findings of the 
Hazards Review Panel whose mission it was to jnvesti; 
nature and magnitude of the threats posed to Naval I 
earthquakes and earthquake-related natural hazards ir 
tsunamis, seiches (and the accompanying flooding 
slides, mudflows and soil foundation failures whit 
result from earthquakes. In addition to citing 
problems for Naval bases in the San Francisco, Sar 
and Ihc Manila areas, the introduction to this report 
mends conducting a rapid visual survey initially to | 
die nature of various danger areas. It then rceonime 
follow-on procedure leading to various strategic ; 
gineering decisions which will provide the required dc 
protection to insure Fleet Operational Readiness and 
vide cost effectiveness in protecting the Navy against 
earthquake damage. 

Pub. Jan. 74: 45p„ NTIS No. AD-778 005/9: PC’ $3. 
51.45. 

SUPPOR TED BY U S. Dept, of Defense • Navy 

13.0003, URBAN GEOLOGY PLAN FOR CAl.lFOl 
THE NATURE. MAGNITUDE, &. COSTS OF GEO 
HAZARDS & RECOMMENDATIONS FOR 
MITIGATION (ABtmr.V) 

J.l. ALFORE, State l)iv. of Mines Si Geology, Sacrt 
California 95814 

Abstract: 1 his report recommends loss-reduction niensv 
10 geologic problems which collectively threaten z 
mated $55 billion loss in California’s urban areas froi 
to 2000. The problems are earthquake shaking, 
mineral resources to urbanization, landsliding, floodir 
sion activity, expansive soils, fault displacement, v 
hazards, tsunami hazards, and subsidence. The 
describes (he nature, distribution, and magnitude c 
problem, us well as costs and effectiveness of possib 
reduction measures, and agencies responsible for tho: 
surcs. 

Pub. Jun 73: I I Ip,. NTIS No. PB-222 447/5: PC 57. 


Kcsearcn t-anoraiones, Mounter, color tuio au.tuz ( zz.ivi 3UU) 

Technical objective: Through analysis of earthquake fault 
mechanisms, establish the causative mechanism of tsunami 
generation. Once done, the incorporation of such un¬ 
derstanding into the tsunami warning network willl greatly 
strengthen the warning capability of this network program 

Approach: Refine the statistical and physical models by which 
earthquake fault mechanisms arc analytically determined 
such that meaningful correlation with the generation of tsu¬ 
namis can be observed. 

Progress: Uoth the statistical and physical models for solution 
of earthquake fault mechanisms have been greatly improved; 
this is being documented in several journal articles. 

SUPPORTED BY U S. Dept, of Commerce - N O. A.A. 

13.0005, TSUNAMI RESEARCH 

C.R. MII.LLR, U S Dept, of Commerce, Environ. Research 
Laboratories, lioultler. Colorado 80302 (2C650I28) 

Rcscarch/scrvice objective: To improve our understanding of 
the generation, propagation, and run-up mechanisms of tsu¬ 
namis from the view point of basic knowledge anil to im¬ 
prove the operation of the Tsunami Warning System. 

Rescarch/scrviec plan: Continue development of tsunami 
gauges in addition to analytic and numeric development of 
tsunami propagation. Installation of gauges under ocean sta¬ 
tion ‘Papa’; installation of magneto-telluric sight in Bermuda 
in connection with Project MODE. 

Progress report: Installation of a magneto-telluric sight at Ewa 
Beach. Deep ocean wave records obtained in vicinity of 
Amehitka Island. Numerical work completed on harbor 
resonance, wave shoreline interaction ami on harbor and 
shelf resonance. 

SUPPORTED BY U.S. Dept, of Commerce - N.O.A.A 

1.3.0006, TRANS-ALASKA PIPELINE - SUPPLEMENTAL 
EXHIBITS AND TESTIMONY • VOLUME V 

UNKNOWN, U S Dept, of the Interior, Wosbinptoii, District of 
Columbia 

Abstract: Presented arc data pertinent to the construction of a 
murine terminal at Valdez, Alaska for the Trans Alaska 
Pipeline. The contents include: Feasibility study for the con¬ 
struction of dock facilities, Study concerning effects of the 
1964 Tsunami at the site, Environmental study baseline sur¬ 
vey for Port Valdez, Measurement of water current direction 
and velocity at the site (Jackson Point) Port Valdez; Aseimic 
Design Study, Model studies report, Floating dock, Valdez, 
Alaska, Collection of temperature and wind data for the site 
from 1968 to present. 

Pub. Feb. 71: 595p„ NTIS No PB-201 356 PC $6.00 MF 
$0.95. 

SUPPORTED BY U.S. Dept, of Interior - O.W.R.T. 

13.0007, WAVE REPORTING PROCEDURES FOR TIDE 
OBSERVERS IN THE TSUNAMI WARNING SYSTEM 

M.Ci. SPAETH , U.S Dept of Commerce, Natl. Ocean Survey, 
Rockville, Maryland 20852 

Abstract: The Tsunami Warning System provides tsunami warn¬ 
ing information to the civilian population and military per¬ 
sonnel of the Pacific region. Although a cooperative effort of 
international scope, the responsibility for developing, ad¬ 
ministering, and operating the Warning System is assumed by 
the Coast and Geodetic Survey, Environmental Science Scr- 


publication is to provide general information imu speemt in¬ 
structions to aid observers in reporting tsunamis. 

pub Jun 70: 48p., N ITS No. COM-7 I-00170: PC SOD MF 
$0.95. 

SUPPORTED BY U.S Dept, of Commerce • N.O.A.A 

13.0008. TSUNAMI TRAVEL-TIME CHARTS FOR USE IN 
THE TSUNAMI WARNING SYSTEM REVISED 1971 EDI¬ 
TION 

UNKNOWN, U.S. Dept, of Commerce, Natl. Ocean Survey, 
Rockville, Maryland 20852 

Abstract: The time required for a tsunami to reach n given sta¬ 
tion from an earthquake whose epicenter is within the area 
covered by the time curves can be obtained by plotting the 
location of the epicenter on the chart and noting its position 
with respect to the time curves 

Puh. Jim 71: 53p.. NTIS No. COM-71-1)0918: PC $3.00 ME 
$0.95. 

SUPPORTED BY U S. Dept, of Commerce • N.O.A.A. 

13.0009. STABILITY OF RUBBLE MOUND TSUNAMI 
BARRIER HILO HARBOR, HAWAII HYDRAULIC 
MODEL INVESTIGATION 

A.M. KAMEL, U.S. Army, Waterways Experiment Station, 
Vicksburp, Mississippi 39180 

Abstract: Six series of tests were conducted on l :50-scn!e 
models of rubble-mound harrier truck sections to obtain 
design criteria for rehabilitation of the existing barrier and 
construction of a new one at Hilo Harbor, Hawaii. The 
model test sections were subjected to the attack of tsunamis 
and short-period waves. Proposed designs involved over¬ 
topping and nonovertopping barrier sections with protective 
cover layers of quarrystones anil tribars. 

Pub Aug. 67: 135p., NTIS No. AD-721 961: ME $0.95. 

SUPPORTED BY U.S. Dept, of Defense • Army 

13.0010, S TEADY-FLOW STABILITY TESTS OF NAVIGA¬ 
TION OPENING STRUCTURES, HILO HARBOR, TSU- 
NAMI BARRIER, HILO, HAWAII - HYDRAULIC MODEL 
INVESTIGATION 

N.R. OSWALT, U S. Army, Waterways Experiment Station, 
Vicksburg, Mississippi 39 I 80 

Abstract Steady-flow tests of navigation opening structures in 
the Hilo Harbor tsunami harrier were conducted to deter¬ 
mine the effect of tsunami-induced high-velocity currents 
through the navigation opening on stability of the barrier 
heads. Tests were conducted in n l:60-scnlu model which 
reproduced one-half of the navigation opening and a 1:72- 
scale model which reproduced the full opening. Steady flow 
through the opening with a head differential nf 28 ft across 
the barrier was the basic test flow, representing the peak flow 
condition caused by the design tsunami. Tests were designed 
to determine the eover-stone size required on the barrier 
heads for stability under this steady-flow condition and also 
to investigate methods for providing toe protection for barri¬ 
er heads constructed on sand. Results of the steady-flow tests 
were to be correlated with results of model tests concerned 
with wave action and with factors to develop the optimum 
design of the tsunami barrier. 

Pub. Oct. 66: 53p., NTIS No. AD-720 981: PC $3.00 MF 
$0.95. 

SUPPORTED BY U.S. Dept, of Defense - Army 


The Tsunami Systems Engineering Program wax initialed and 
sponsored by NOAA The work for design, development, test 
and evaluation for one prototype tide sensor and one proto¬ 
type seismic sensor at the Albuquerque Seismological Center 
is m conjunction with an interagency agreement between 
USCS and NOAA The prototype tide sensor will collect in 
digital form die analog tide data. An interrogation command 
over the GOES system will cause the tide sensor to transmit 
back over the GOES system the last forty words of tide data. 
The prototype seismic sensor will delect large seismic events 
and record time of first arrival. This will activate a tsunami 
alarm signal that will be transmitted over the GOES system 
The station will also respond to interrogation commands ami 
will transmit the last four time of arrival data wools over the 
GOES system. Also, under agreement with NOAA the Al¬ 
buquerque Seismological Center will provide general support 
for all existing TWS seismic stations. 

SUPPORTED BY U S Dept of Interior - Geological Survey 

HAZARD REDUCTION 

13.0012, EVALUATION OF LONG PERIOD SURFACE 
SVAVES IN THE- GULF OF ALASKA 

VC. RUYF.H. Univ. of Alaska. Inst of Marine Sciences. Fair¬ 
banks. Alasi.it 99701 

A station will be established on Middleton Island in the Gulf of 
Alaska to collect and analyze wave data. It is expected to 
provide information about all long waves, hut is particularly 
suited lo investigate the existence of small amplitude tsu¬ 
namis generated by low magnitude earthquakes. Wave data 
ohtained at this station would possess a minimal amount of 
contamination due to normal inode and continental effects. 
Records from this station will be part of an array at other 
similar island stations, lo provide a measure of the wave 
dispersion. Analysis of the data records will also provide an 
estimate of the ability to measure continental shelf oscilla¬ 
tions and edge waves from such a station. 

SUPPORTED flY U S. Natl Science Foundation 

13.0013, ALASKA GEOLOGIC EARTHQUAKE HAZARDS 

G Pl.AFKER. U.S. Dept, of the Interior, Geological Survey. 
Menlo Park, California 94025 

States to which project pertains: Alaska. 

The specific project objectives are to reduce and evaluate risk 
in Alaska from tectonic displacement, seismic shaking, and 
secondary geologic effects. A more general goal is to gain an 
insight into tectonic processes within the seismicallv active 
zone of southern Alaska. 

Initially, research efforts will be concentrated in the highly 
seismic southern part of the State where most of the popula¬ 
tion and economic development arc concentrated. This 
research will later be extended into the southeastern and cen¬ 
tral parts of the State. Geological research under this project 
will be closely coordinated with parallel geophysical projects 
by the Office of Entlhqoakc Research 

The geologic studies will involve. I) preparation of detailed 
maps of active surface faults and evaluation of geologic 
evidence for late Ccnozoic fault movement; 2j delineation of 
coastal areas that may be subjected to major earthquakes 
characterized by large-scale regional tectonic elevation 
changes and assessment of the hazards related to such move- 
ments (notably seismic shaking, tsunamis, seiches, and re¬ 
gional warping), 3) identification and evaluation of seconda¬ 
ry ceoloe'c i/ards <*l:i 'll In cf'icmif ck^kln/, .._ 


spreading ant) compaction j, and 4 
OERC’S) of a synthesis of pertinent 
processes in tile seismicaily active j 
transform fattll system in southeast 
northeastern extension of the Alenina 
into south-central Alaska, to provide 
within which earthquake hu/arils in so 
evaluated 

SUPPORTED BY U-S Dept of Interior 

13.0014, ACTIVE EADl.TS AND GE< 
PT MUGU TO WU.MlNCi I ON, CAl.ll 

IfC H'lCMR, US. Dept, of the Intern 
Menlo Pti>k,i iilijm/tia 9-1025 

Slates to which project pertain: California 

Topical studies related to earthquake ha 
California borderland, with geologic r 
evaluation spinolf. Major objective nl 
struct the dcpnsiiinmil and .structural 
order to determine the age ami kii 
offshore faults as a means of cvalu.iti 
earthquakes, tsunamis, landslides, or si 
laics to building construction or to Mi 
high population growth The geologic 
ill knowledge of offshore parts of Hi 
borderland and will provide a means o| 
subsurface economic resources (e g 
phosphate, manganese, oil and gas). 

SUPPORTED BY U.S. Dept of Interior 

13.0015, TSUNAMI RESEARCH AND 
PLICATIONS 

/.. //Il'/IA’C, Tctra Tech Incorporated. 
91107 

This project will undertake the develop! 
appraise the potential tsunami risk i 
model and computational melhodolof 
that is capable of describing; (l 1 tsiuv 
bitrary sea floor displacement: (2) wav 
mediate region of generation, (3) fen 
propagation including directivity, iransi 
depth, dispersion, and so forth; (4) coj 
eluding development of bores and cd 
hay response features, and inundation o 

Particular attention will he devoted to 
generated by fault movement near t 
propagation of the wave parallel to the 

SUPPORTED ))Y U S Natl Science Fo 

13.0016, NAVY ENVIRONMENT • IN 
GENERATION OF OCEAN WAVES > 
RESPONSE OE HARBORS TO TSUN 
LONG WAVES 

J.W. MILLS, Univ of California, Inst 
Phys.. San /)iev<z, California 92038 
6005 | 

flic Navy has a continuing requireme 
derstanding of the creation and beha 
since knowledge of the phenomena lak' 
environment has application to ship tr 
raphy. The results of this research on 
ocean waves and their interactions, will 
more accurately predict wave actions 
number of Naval applications, such as ] 


MAJOR DISASTER TYPES 


IJ.UU2I, 


Research will continue on wave generation ami hydrodynamic 
stability with particular emphasis on the resonant response of 
harbors to tsunamis and other long waves 

Supporting agency address information: Office of Naval 
Research <138, Arlington, Va. 222 1 7 

SUPPORTED BY U S Dept of Defense - Navy 

13.0017, ENGINEERING GEOLOGY RECONNAISSANCE 
STUDIES OF COASTAL COMMUNITIES. ALASKA 

K W. IJ.MKC, U S. Dept of the Interior, Geological Survey, 
Denver, Colorado 80225 

Stales to which pro/cct pertains: Alaska. 

Reconnaissance engineering geology studies, directed prin¬ 
cipally toward assessing potential earthquake ami other 
geologic hu/ards, have been completed in the following 
Alaska coastal towns: Skagway, Haines, Sitka, Ketchikan, 
Motlaknlhi, Petersburg, Wrangell, Yakutal, lloonah, Nome, 
Bethel, Dillingham, Naknek-King Salmon, UnalaMcet, Kot¬ 
zebue. and Barrow. It is concluded that most parts of these 
towns are built on more stable geologic materials than those 
beneath towns heavily damaged hy the 1964 Alaska 
earthquake. Nevertheless, in the event of a large earthquake, 
some communities are susceptible to damage because of am¬ 
plified shaking in poorly consolidated deposits, slides of rock 
and snow, ground ftssuring, flowing sediments caused by 
liquefaction, and subsidence due to soil compaction In addi¬ 
tion, harbor areas and other low-lying parts of some towns 
may be damaged hy vertical changes in the land, by seismic 
sea waves, and by other abnormal waves produced locally Hy 
land tilting or by submarine lumlsliding. 

Reports on the southeastern Alaska region, Haines, and Skag¬ 
way have been released in open file, and reports are in vari¬ 
ous stages of preparation for the other communities. As of 
early I'173, this large project has been restructured, and re¬ 
port preparation responsibilities for Sitka, Mcllakatlu, 
Ho.malt, Yaknlat, Bethel. Naknek-King Salmon, ami 
Unulaklcet assigned to project 9550-011948. 

SUPPORTED BY U S. Dept of Interior - Geological Survey 

13.0018, RECONNAISSANCE ENGINEERING GEOLOGY 

or run sitka area, ai.aska 

J.l. MCCll.l., U S. Dept, of the Interior, Geological Survey, 
Denver, Colorado 80225 

Suites to which project pertains: Alaska. 

A reconnaissance engineering geology report on the Sitka area, 
Alaska, will be released in open files in 1974. It emphasizes 
possible effects of future major earthquakes and also evalu¬ 
ates other geologic hazards. Although the report notes that 
little damage occurred during the ncarhy July 30, 1972, 
earthquake of magnitude about 7 3, earthquake effects dur¬ 
ing future earthquakes might include sudden tectonic dis¬ 
placement of land, ground slinking, liquefaction of certain 
granular deposits, ground fissuriug, differential compaction of 
some surficial deposits, and various types of slope failures; 
low-lying ground might be inundated by seismic sea waves or 
other earthquake-caused water disturbances. Geologic 
hazards other than earthquakes include stream flooding, 
storm waves and other high waves, landsliding, and possible 
volcanic eruptions. 

A reconnaissance engineering geologic report on the Mellakmla 
area. Alaska, is in preparation. Reconnaissance reports are 
planned for the following coastal communities in Alaska: 


UNKNOWN, U S. Army, Coastal Engirt. Res Center, Washing 
ion, Dixlria of Columbia 20016 

Purpose of stndy/invcstignlion: To gain an improved un¬ 
derstanding of the creation, propagation and transformation 
of long waves; particularly tides, storm and hurricane surges, 
and tsunamis 

Approach or plan: Research und development oti long-period 
waves and surges including theoretical, laboratory, and field 
studies of surging in harbors, the prediction of changes in 
tidal cmreiits and heights caused by changes in channels and 
basins, the prediction of storm surge heights at coastal loca¬ 
tions, ami the generation, travel, and effects of tsunami 
waves. 

Progress to date: In-house efforts included stOTtn s\nge calcula¬ 
tions, in which the grid system was established for the two- 
dimensional mathematical model of long-wave propagation in 
Pamlico Sound, and a one-dimensional numerical solution for 
the ‘unclosed basin surge problem' was developed and in¬ 
cluded in the forthcoming CFRC shore protection manual, 
and supervision of WES activities In connection with mathe¬ 
matical models of harbor surges and University of Califor¬ 
nia's efforts in connection with tsunami studies. Contract stu¬ 
dies on storm surge calculations included numerical studies 
of gravity waves hy Texas A and M University in which a 
nuuhemalicul storm surge model for computing water levels 
in Lake Okeechobee was formulated along with a supporting 
computer program, and Hillsborough Ray digital computer 
model is heing verified by the University of Southern Florida. 
Three reports pertaining to tsunami studies were received 
from the University of California. Study of two-dimensional 
long waves hy Texas A and M University has resulted in a 
final report anti six earlier reports and six papers in scientific 
journals. 

SUPPORTED BY IJ S. Dept, of Defense • Army 

13.0020, NUMERICAL SIMULATION OK TSUNAMIS 

C.I.. MAHER, U S Dept, of Commerce, Nall. Oceanic & At¬ 
mos Admin.. Honolulu, Hawaii 96812 

Abstract: Two-dimensional, time-dependent, nonlinear, incom¬ 
pressible, viscous flow calculations were performed of 
realistic models of tsunami waves interacting with continental 
slopes anti shelves. Wave heights were observed to grow by a 
factor of 4 as they shoaled up a 1/15 continental slope. The 
second or third wave often exhibited the largest wave run-up. 
Comparisons with shallow water, long wave calculations 
showed similar results except for short wavelength tsunamis 
The damping action of submerged barriers on tsunami waves 
was investigated. Significant amounts of the energy of a tsu¬ 
nami may be reflected hy submerged barriers. The numerical 
simulation of tsunami waves cart provide realistic descriptions 
of their Bow. 

Pub. Feb. 73: 56p., NTIS No. COM-73-1 1321/9: PC $5.00 MF 
S 1.45. 

SUPPORTED HY U.S. Dept, of Commerce - N.O.A.A. 

13.0021, PACIFIC TSUNAMI CATALOG 

D C. COX, Univ. of Hawaii, School of z\rts, Honolulu, Hawaii 
96822 

A catalogue of tsunamis that have occurred iu the Pacific 
Ocean will be prupared that collects all recorded and ob¬ 
served data available. The catalogue and subsequent analysis 
will be completed with cooperation of Japanese and Russian 

/vil nhr»r:i r» e T t\- In bfi«5f» will I (• : tin V7i>ft f r tl o fn mu. 


G.R MILLER, Univ of Hawaii, Hawaii Inst of Geophysics, 
Ihinafulii. Hawaii 96822 

Abstract The departures in the spectra of tsunamis at a fixed 
station are compared to the normal tsunami spectrum at this 
station. By examining these spectral ratios, one removes the 
effect of local resonances and compares the generation spec¬ 
tra for different locations The spectral ratios are smooth as 
compared to the spectra themselves, thus indicating an 
absence of strong resonances in the relatively rich in low 
frequencies. 

Puh. May 72 2!p , NTIS No. COM 72-1(261 PC S3 00 MF 
$0.95. 

SUPPORTED BY U S Dept ofCommerce N O A.A 

13.0023, RECENT TSUNAMI THEORY 

RW. PfiEISENDORFF.R, Univ. of Hawaii, Hawaii Inst, of 
Geophysics. Honolulu, Hawaii 96822 

Abstract: Recent developments in the mathematical analysis of 
tsunami development are discussed. Five main phases of the 
tsunami development are described and modeled These 
phases arc: generation and uniform propagation; scattering 
and diffraction; guiding, trapping, and radiation; oscillations 
and resonances; and shoaling, hreaking. and run up. 

Pub Aug 71. 59p , NTIS No. COM-72-I0IO5. PC $3 00 MF 
$0 95 

SUPPORTED BY U S Dept of Commerce - NO A.A. 

13.0024. TSUNAMI SHORELINE TRACT 

(IP H'OOI.LARD, Univ of Hawaii, Hawaii Inst of 
Geophysics, Honolulu, Hawaii 96822 (21650202) 

Technical objective. Examine effects of shorelines where tsu¬ 
nami waves interact with irregular features such as harbors, 
points and generally varying topography. 

Approach: Modify existing numerical techniques and apply 
them to the tsunami generation and run-up problem in two 
dimensions Solution of the three dimensional topography 
problem should be started during ibis research year. 

SUPPORT ED BY U.S Dept of Commerce • N O A A. 

13.0025, THE MAJOR TSUNAMI IN THE HAWAIIAN 
ISLANDS 

UNKNOWN, U.S Dept, of Commerce, Natl Ocean Survey, 
Rockville, Miirylan/f 20852 

Abstract: The March 28, 1964. tsunami caused little damage 
and no loss of life in Hawaii. The highest wilier levels were 
generally about 10 ft on the northern or exposed shores of 
the islands, locally up to 16 ft. Maps of runup heights arc 
shown. The successive crests of the tsunami quickly became 
out of phase with natural modes of Hilo Bay so that the ’Hilo 
Tsunami Problem’ did not materialize. Energy, coherence, 
and quadrature spectra of the tsunami at Midway, Honolulu. 
Kahului, and Hilo are shown. The low coherence between 
these stations does nnt support the hypothesis that a coherent 
source of waves was emanating from the Gulf of Alaska. The 
energy decay curve has several peaks that enn be identified 
with reflections from North America, Kamchatka, Mexico, 
and Australia The mean frequency of the incoming energy 
changes with time in a pecufiar way, but not so as to support 
the hypothesis that energy is being converted from lower to 
higher frequencies, at least during the initial phase of the 
tsuanami. 


0 H KF.UU'XiAN, Vj S Army, Waterways Expcrinu-r - 
ITcMrnrg, Misuvsipjii 39180 

Ahstrau. The important wave parameters to be torn :. 
tsunami model studies arc wave freight and period. j- . . 
front orientation The first two of these parameter . 
determined by marigmphie measurements or h) \n„. 
vmionx, however, wave-front orientation has never 
ciirutely observed at the problem site (Crescent Cu. < 

A digital computer program was written to plot - 
from three recent epicentral locations to Crescent (T:. • 
tain approximate tsunami-front orientations T he rr' 
diagrams were cheeked by comparing the computed . 
lua! arrival times of the wave fronts. The actual am., 
were obtained from recording tide stations at Crewe-' 
ami Hilo. Hawaii. Initial wave-front orientations r.-.- 
earthquake epicenter were cither assumed or taken ft - 
literature, A tentative frequency relation was derive,: . • , 
risk-duration relation was prepared from the freqeer.. 
lion. The selected values of the lost-wave dimensions •* . 
ami period) and orientation determine, to a considc-fj- - 
tent, the moxlcl configuration necessary to ensutc m. - 
ftcictuly accurate for purposes of the model study S,- .- 
perience in the design and operation of long- pen,-: .. 
models is scant, it was deemed necessary to conduct f. 
nary tests utilizing a pneumatic wave generator in j •* 
dimensional flume T he results of these tests were cc-. 
with tlieorctic.il predictions from an idealized mather. 
mode) and on the basis of these tests, a prehminjn r 
design was proposed. 

Pub Jun. 69. 118p, NHS No. AD-723 965: PC S3*■ 
$(1.95. 

SUPPORTED BY U S Dept of Defense - Army 

13.0027, A REVIEW Ol- THE EXPERIMENTAL in ;a 
RELATIVE TO T HE PILOT MODEL STUDY LOR !>- 
DESIGN OF I 111.O HARBOR TSUNAMI MODEL 

G II. KEUI.EGAN, U.S. Army, Waterways Experiment St-' ' 
Vicksbutp, Mississippi 39180 

Ahstract: The report examines the motion of the sea off P 
Bay, Hawaii prior to a pilot model study /or the itesij' 1 
Hilo Harbor tsunami model. 

Puh. Apr 67: 48p., NTIS No AD-735 844: PC S311/ v> 
$0.95. 

SUPPORTED BY U.S. Dept, of Defense - Army 

13.0028, TSUNAMI PREDICTIONS FOR PACII • 
COASTAL COMMUNITIES • TYPE |6 FLOOD D 
SURANCE STUDY 

R \Y WIIALIN, U S. Army, Waterways Experiment Sun • 
Vicksburg, Mississippi 39180 

Purpose of study/investigation: To predict the runup along t*r 
southern coast of California ami three sites in Alaska lr. “ 
possihle tsunamis occurring in the Pacific Ocean for (load ' 
surance studies. 

Approach or plan; ‘Vo delineate probable areas of coastal ir..‘ 
datum from tsunamis at various locations in California fc'! 
Alaska. A detailed refraction analysis will be made of iN 
propagation of a design tsunami front various seismic reg*'» 
of the Pacific Ocean to the coastal areas of interest. Van* 
‘state of the art’ numerical techniques applied to tsuiur* 
generations, propagation, ami runup over the Pacific Octi* 
will he utilized in this study. 


MAJOR DISASTER TYPES 


14.0004. 


Progress lo (lute: An extensive literature survey of tsunamis was 
completed Water depth grids for deep ocean areas were 
established and historical data and wave refraction diagrams 
of the offshore southern California area were studied to aid 
in determining design tsunami source areas used as input to 
(lie tsunami generation program. Deep ocean wave refraction 
diagrams for tsunamis originating in both South America and 
Alaska have been completed. The tsunami generation and 
deep ocean propagation computer program developed hy 
Tclra Tech, Inc , has been successfully utilized for test cases 
of tsunamis generated in Alaska and wall he utilized for tsu¬ 
namis generated in other areas 

SUPPORTED HY U S. Dept, of Defense - Army 

1.1.0029, THE PROPAGATION OF LARGE AMPLITUDE 
TSUNAMIS ACROSS A HASIN OF ('HANGING DEPTH • 
OFF-SHORE BEHAVIOR 

£ VaRI.F.Y, Lehigh University, C’lr for the April of Math., 
Ilethleheni, Pennsylvania 18015 

Abstract: A theory is presented which dcscrihes the propaga¬ 
tion of large amplitude Tsunamis across a basin of variable 
depth in the limit when this depth is varying slowly on a scale 
defined by the wavelength. )n Part I only the off-shore 
behavior is considered, in Part II some features of the final 
runup are described The technique used is to regard the 
wave as a slowly modulated simple wave with a slowly chang¬ 
ing kiemann invariant. One of the most significant results is 
that over distances where the effect of depth variation modu¬ 
lates the amplitude of the wave, hut does not disperse it, tlie 
variations of the amplitudes of the flow variables, such as 
maximum surface elevation, can he calculated as functions of 
the undisturhed depth without knowing how this depth varies 
in distance and without knowing the wave profile. 

Pub. Jun. 71: 52p., NTIS No. AD-730 .776: PC S3.I10 ML 
SO 95. 

SUPPORTED HY U S. Dept, of Defense - Army 


14. VOLCANOES 

PUBLIC ASSISTANCE 

14.0001, VOLCANIC HAZARDS ON THE ISLANDS OF 
HAWAII 

DR. MUI.UKEAUX. U.S. Dept of the Interior, Geological 
Survey, H'a.shinfiton, District of Columbia 20242 

Assemble scientific and technical data and experience lo assist 
the establishment of criteria for guiding HUD participation in 
areas with volcanic hazards on the Islands. 

SUPPORTED HY U.S Dept, of Housing & Urban Develop¬ 
ment 

DISASTER MITIGATION 

14.0002, SATELLITE VOLCANO SURVEILLANCE • 


lion was completed in 1972 on the volcanoes St Augustine 
and Ilianwa in Alaska. Kilauea in Hawaii, Baker. Rainier and 
St. Helens in Washington. Lassen in California, and .it a site 
near Reykjavik, Iceland. Installation continues and should he 
completed in April 1973 on the volcanoes Santiaguitn, 
Fuego. Aguu and Pncaya in Guatemala, Iznlco in El Salvador 
ami San Cristobal. Telica and Ccrro Negro in Nicaragua The 
data available to date show that the instruments tire working 
quite reliably 

SUPPORTED HY U.S Dept, of Interior • Geological Survey 

14.0003, URBAN GEOLOGY PI.AN I OR CALIFORNIA • 
IMF NA'IURE, MAGNITUDE. * COSTS OF GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (AIJBREV) 

J 7 ALFORD, Slate Div of Mines & Geology, Sacramento, 
California 958 I 4 

Abstract: 'I his report recommends loss-reduction measures for 
H) geologic problems which collectively threaten an esti¬ 
mated S55 billion loss in California’s urban areas from 1970 
lo 2000 The problems are earthquake shaking, loss of 
mineral resources to urbanization, landsliding. flooding, ero¬ 
sion activity, expansive soils, fault displacement, volcanic 
hazards, tsunami hazards, and subsidence. The report 
dcscrihes (he nature, distribution, and magnitude of each 
problem, as well as costs and effectiveness of possible loss- 
reduction measures, and agencies responsible for those mea¬ 
sures. 

Pub. Jun 7.L |||p„ NTIS No. PH-222 447/5 PC $7 75 MF 
1.45. 

SUPl’ORTFD IlY U.S Dept of Housing & Urban Develop¬ 
ment 

14.0004, HAWAIIAN VOLCANO OBSERVATORY 

/> IF /’L'FLRSOS, U.S Dept, of (lie Interior, Geological Sur¬ 
vey, Honolulu, Hawaii 96814 

States lo which project pertains: Hawaii 

Despite their reputation for mild activity, Hawaii's basaltic vol¬ 
canoes pose a continual threat to life and property, and 
major aims of the Hawaiian Volcano Observatory are lo pro¬ 
vide warnings of impending eruptions and advice about vol¬ 
cano-related hazards. Vo achieve these aims, a wide variety 
of geologic, geophysical, and geochemical studies are curried 
out to improve the undci standing of volcanic processes. 
Eruptions are studied in great detail, including describing and 
recording eruptive events and associated phenomena, sam¬ 
pling eruptive products, making photographic records, and 
mapping vents and flows. Seismic activity is continuously 
monitored by a network consisting of about 36 stations. 
Several thousand earthquakes are recorded annually, and 
their locations and magnitudes are determined by computer. 
Vertical and horizontal ground deformation is measured hy 
regularly rcoccupying tilt stations, leveling lines, and a tri- 
laleration network of geodimeter stations. Additional 



UUUHI ANtJ M'UKK VUl.LrMVUtb, LUUK [NL.fcl, 
ALASKA 

J KIENLE, Univ. of Alaska, Geophysical Instilutc, Cnflrxe. 
Alaska 99735 

S'ery little data exists on the eruptive heluivior of Alaskan vol¬ 
canoes. This project is to improve the seismic surveillance of 
Augustine Volcano and to initiate simitar surveillance 
systems at Redoubt anti Spurr. All three are active volcanoes 
By locating hypocentcrs in space anti time, one nay be able 
to determine the source of magma generation, path of 
magma migration and magma storage areas. 

SUPPORTED BY U.S. Nall Science Foundation 

14.0006, GEODlMETER STUDIES 01- CASCADE VOL¬ 
CANOES • Washington, orecion and California 

D A SWANSON, U S. Dept, of the Interior, Geological Survey, 
Menlo Park, Cu/i/orniu 94025 

Small geodimetcr networks are being installed and measured on 
several Cascade volcanoes in order to monitor possible 
ground displacements before future eruptions. 1 he networks 
will Ire remeasured periodically, probably cvecy 2 to 4 years 
unless conditions warrant otherwise. Some or all of the fol¬ 
lowing volcanoes will be monitored: Washington (Baker, 
Rainier. St Helens, Adams); Oiegon (Hood, Jefferson, Belk¬ 
nap Crater area. Sisters, Crater Lake), California (Shasta. 
Lassen). The networks involve Iriangles or quadrilaterals 
several kilometers on a side. Strain p.minieleTS will be com¬ 
puted, and displacements of stations on the volcano will tic 
determined relative to stations on bedrock away from the 
volcano. 

SUPPORT FD BY U S. Dept of Interior - Geological Survey 

14.0007, VOLCANIC HAZARDS IN THE CASCADE 
RANGE - CALIFORNIA AND SVASHfNOTON 

DR CRANDEL /.. U S. Dept, of the Interior, Geological Sur¬ 
vey, Denver, Colorado 80225 

Volcanic rocks and surficial deposits of postglacial age are 
being studied and dated at Lassen Peak and Mount Shnsla in 
California, and Mount St. Helens and Mount Baker in 
Washington in order to infer the kinds and frequency of the 
events they represent and the ureas affected, for the purpose 
of evaluating potential geologic hazards at communities, 
campgrounds, and reservoirs that could be affected. Maps 
are being prepared where needed to show areal distribution 
of various kinds of hazards. Where appropriate, recommen¬ 
dations are made lo responsible authorities concerning ac¬ 
tions to be taken prior to and during volcanic eruptions in 
order to minimize danger to life and property. 

SUPPORTED BY U S. Dept, of Interior - Geological Survey 

14.0008, THERMAL SURVEILLANCE OF VOLCANOES - 
REMOTE SENSING OF LONG VALLEY IN GEOTHER¬ 
MAL PROGRAM • WASHINGTON OREGON AND 
CALIFORNIA 

J.D. IRIEDMAN, U.S Dept, of the Interior, Geological Sur¬ 
vey, Denver, Colorado 80225 

Under the auspices of a comprehensive geothermal remote 
sensing project, the present project is designed primarily to 
test and evaluate aerial, and where suitable, satellite infrared 
scanning techniques and concomitant ground observations in 
geothermal studies, both as reconnaissance and mapping 
tools. The goal of this project is (I) to utilize quantitative 


anomalous neat now) irom .sun,ice numucsiations m gcotUci- 
mnl areas, (2) (o analyze the planimetric distribution 
anomalies in relation to structure and geophysical unomjlic* 
and (3) ultimately to determine radiative and othei energy 
loss from the terrestrial surface in geothermal areas. In ap|>H' 
cation of these techniques to volcanic systems the gnu I i* 
similar, am! in addition, we shall estimate minimum thcruud 
energy yields during repose periods of volcanoes, ns a base of 
reference for comparison with future periods of activity ,nid 
as an aid in understanding the overall energy budget of vol¬ 
canic systems. 

SUPPORIFD BY U.S Dept, of Interior - Geological-Survey 

14.0009, THERMAL SURVEILLANCE OF ACTIVE’ VOL¬ 
CANOES 

J.D FRIEDMAN’, U.S Dept, of the Interior, Geological Sur¬ 
vey, Denver, Colorado 80225 

Abstract: The author has identified the following significant 
results. By the end of 1973, aerial infrared scanner tnivcf.es 
for thermal anomaly recordings of all Cascade Range vol¬ 
canoes were essentially completed. Amplitude level slices of 
the Mount Baker anomalies were completed and compiled al 
a scale of 1:24,000. (Inis producing, for the first time, .m ac¬ 
curate map of the distribution anil intensity of ihctmul activi¬ 
ty on Mount Baker. The major thermal activity is eniu.cn- 
truted within the crater south of the main summit and 
although it is characterized by intensive solfnlaric activity 
and warm ground, it is largely suhglnciat, causing the 
development of sizable glacier perforation features. The out¬ 
going radiative flux from the east breach anomalies is sufli 
eient to account for the volume of ice melted lo form the 
glacier perforations DCP station 6251 has been monitoring a 
thermally anomalous urea on the north slope of Mount 
Baker. The present thermal activity of Mount Baker neconnh 
for continuing hydrothermal alteration in the crater south <4 
the main summit and recurrent debris avalanches from Sher¬ 
man Peak on its south rim. T he infrared anomalies inuppcd 
as pan of the experiment SR 2S1 are considered the basic 
evidence of the subglncial heating which was the probable 
triggering mechanism of nn avalanche down Boulder (iluclcr 
on August 20-21, 1973. 

Pub. Jan 74: 6p„ NTIS No. E74.1041th PC $4,00 ME $1.45. 

SUPPORTED HY U.S. Natl. Aero. &. Space Adm. 

14.0010, VOLCANIC HAZARDS, ISLAND OF HAWAII 

D.R. MULLINFAUX, U.S. Dept, of the Interior, Geological 
Survey, Denver, Colorado 80225 

States to which project pertains: Hawaii. 

1 he frequency of volcanic eruptions, and the distribution and 
effects of eruptions and of associated ground movements, tire 
reviewed in order to delineate several zones on the island 
that have different relative exposure to direct or indirect vol¬ 
canic hazards. In preparation arc a map that shows zones of 
relative exposure lo such hazards, and an accompanying re¬ 
port that descrihes the hazards, their effects, criteria used to 
delineate the hazard zones, and the kinds of volcanic activity 
typical of the island of Hawaii. 

SUPPORTED BY U.S Dept, of Interior • Geologicol Survey 

14.0011, EASTERN SNAKE RIVER PLAIN REGION IN¬ 
VESTIGATIONS - IDAHO 

S.S. ORIEL, U.S. Dept, of the Interior, Geological Survey. 
Denver, Colorado 80225 
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14.0016. 


Principal objective is lo coordinate Survey investigations and to 
encourage other geologic studies of the Snake River Plain re¬ 
gion for the derivation of land resource information useful to 
planners and decision makers. 

Aims are: To minimize earthquake, slide, and volcanic hazards 
in this northern pan of the Wasatch seismic licit. To help in 
the development of wise environmental policies for extensive 
public lands. To provide data for planning and management 
of this balanced agricultural and nrhan region, a populous 
and growing part of Idaho To develop a better geologic 
framework for aquifer and waste-disposal models of a region 
where increasing wastes threaten a major aquifer To evalu¬ 
ate the mineral resource and geothermal potential of the re¬ 
gion. 

SUPPORT ED IIV U.S. Dept, of Interior • Geological Survey 

14.0012, SNAKE RIVER PJ.AIN, PARI E • NORTH CEN¬ 
TRAL • IDAHO 

0 SCIILkICIIEII, U S. Dept, of the Interior, Geological Sur¬ 
vey, Denver, Colorado 80225 

This project is part of a study of the eastern Snake River Plain, 
whose aim is to gather geologic data needed for land-use 
planning. I plan to prepare one or more maps at scales 
1:250,000 and larger showing geologic units and structures 
that represent hazards or resource*.. In the core of the 
Beaverhead Mountains, the main emphasis will be on work¬ 
ing out the stratigraphy as to decipher the structures that cun 
be extrapolated heneath the volcanic rocks of the Snake 
Plain. On the surrounding flats anil the flanks of the range, 
the plan is to map the young volcanic rocks and sediments, 
to identify and date young faults and volcanic eruptions, and 
to note other potential hazards. 

The study area is bisected by the southern end of the Beaver¬ 
head Mountains, which arc cored by Mississippiaii and 
Pennsylvanian carbonates and quartzites, whose stratigraphy 
remains poorly known. The rocks are slightly to severely 
deformed, with local complex folding and thrusting. The 
range is separated from the surrounding flats by rangefront 
faults, the faults are probably younger on the west side of the 
range than on the cast where they are mantled by ashfiow 
tuffs intercalated with tuffaccous, partly cemented fan gravels 
that are probably a few million years old. The absence of 
young faults accords with the absence of epicenters reported 
here during this century. The area has geothermal potentiul, 
reflected hy l.idy Hot Springs and the springs feeding Warm 
Creek, and suggested by a hitherto-unrecognized intrusive 
plug at the south end of the Beaverheads. Extensive alluvial 
aprons may yield water, and areas of silty soil (reworked 
loess?) may prove arahle. 

SUPPORTED BY U S. Dept, of Interior - Geological Survey 

14.0013, SNAKE RIVER PLAIN, PART R - VOLCANIC 
ROCKS • IDAHO 

I’.L. WILLIAMS, U.S. Dept, of the Interior, Geological Survey, 
Denver, Colorado 80225 

The purpose of the project is to geologically map, at scales of 
1:250,000 and larger, the volcanic rocks of the eastern Snake 
River Plain and its margins Major scientific objectives arc to 
delineate the late Cenozoic volcanic and tectonic history in 

I a ,,r n \ „ ,'^nrore for line. fl \u/u nnrt for 


mental aspects of trace element distribution, aquifers and 
liquid waste disposal sites, potential recreation areas, and 
other topics needed for land-use planning 

SUPPORTED BY U.S. Dept of Interior • Geological Survey 

14.0014, REGIONAL VOLCANOLOGY - WESTERN 
UNITED ST ATES INCLUDING ALASKA AND HAWAII 

K L. SMITH, U.S. Dept of the Interior, Geological Survey, 
Wiishingion, District of Columbia 20242 

This project is an inquiry into the nature of the relationship 
between voleanism and geothermal resources. An attempt 
will be made lo discover what, if any, systematic relationships 
exist among specific types of volcanic systems, hydrothermal 
systems, and geothermal anomalies The pro/cel is oriented 
toward the development of criteria that may he useful; I. as 
guides for geothermal exploration, 2. for heller understand¬ 
ing of volcanic activity and processes, 3. for the concep¬ 
tualization of magma chamber models. 

SUPPORTED BY U S. Dept, of Interior - Geological Survey 

14.0015, RAINWATER CONTAMINATION BY VOLCANIC 
VOLATILES FROM KII.AUEA VOLCANO, HAWAII 
(PHASE I) 

J B. TTNLAYSON, Univ of Hawaii, Water Resources Research 
Ctr , Honolulu, Hawaii 96822 

T he proposed research plan involves field and l.ihoralory stu¬ 
dies to determine the extent and type of contamination that 
occurs in rainwater, resulting from the injection of volcanic 
funic (gases and particulates) into the atmosphere by Kilaucn 
volcano. Initially, only sulfur dioxide anil hydrogen, sulfate 
and fluoride ions, known components of the fume, will be 

studied. 

Field work would involve the establishment and operation of 
sampling- monitoring stations (minimum of four) for the fol¬ 
lowing purposes: I. Collection of rainwater (ami fog drip), 
gas and particulate samples in areas downwind from the vol¬ 
cano. 2. Meteorological monitoring (wind speed and 
direction, etc.) to determine the distribution of funic and 
rainwater in the areas of study. 

Laboratory work would include the following: I. Analysis of 
collected samples by conventional methods, modified as 
needed for this study. 2. Continued development of new or 
existing methods for the collection and analysis of the type of 
samples lo he encountered in the project 

SUPPORTED BY U S. Dept, of Interior - O. Wtr. Res. Rch. 

14.0016, SEISMIC ACTIVITY OF THE CASCADE VOL- 
CANOES 

-V.JF. SMITH , Univ. of Washington, School of Arts, Seattle, 
Washington 98105 

Earthquakes directly associated with volcanoes are several 
basic types One type is indistinguishable from ordinary tec¬ 
tonic earthquakes produced hy faulting. These arc usually 
scattered around the volcano with food depths of 1-20 
kilometers. A second type is the volcanic, or type *B‘ 
earthquake which is usually located at a shallow depth near 
the volcano’s summit The envelope of such an event consists 
of an emergent arrival ami a more gradual decrease in am¬ 
plitude. The mechanism for these events has never been 
a el u; tidv exnlnincd. Roth of ivnnc of >n1 -on’/* 


15.0001, COMPOSITE MATERIALS FOR OCEAN CON¬ 
STRUCTION 

A S. TETELMAN, Univ of California, School of Engineering, 
Los Angeles, California 90024 

Objectives: The objectives of this project are to investigate the 
possibility of using high-strength composite materials in 
ocean construction, to provide long-life low-cost coastal con¬ 
structions and facilities This involves study of both the pro¬ 
perties needed for such structures, and the factors controlling 
fracture in appropriate materials in the salt-water environ¬ 
ment 

How information will be applied: In the building of new 
marinas and public beaches, erosion can be controlled by 
construction nf jetties, groins and breakwaters, tough corro¬ 
sion resistant composite material shows promise for contain¬ 
ment of fill material for more economical construction. 

Accomplishments during the past twelve months Established a 
strain-rate effect on the fracture load of notched and un¬ 
notched polymer-impregnated concrete. Studies of crack 
propagation rates in plain and polymer-impregnated concrete 
as a function of environment have been initiated Corrosion 
studies on P.V.C. coated wire mesh exposed for 10 years in 
seawater is in progress. 

For additional information pertaining to this project contact Dr. 
George G. Shor, Jr., Scripps Institution of Oceanography, l.a 
Jolla, California 92037. 

SUPPORTED BY U S. Dept, of Commerce • N.O.A.A 

15.0002, FLOOD AND SEDIMENT REDUCTION »N STEEP 
UNSTABLE BRUSH!.ANDS OP 1 HE SOUTHWEST 

R.M. RICE, U.S. Dept of Agriculture, I’tic S.W For & Rg 
Exp. Sta., Riverside, California 92507 (PSWI604) 

Ohjective: Gain understanding of runoff anti erosion processes 
of steep, unstable mountain chaparral watersheds and their 
contribution to downstream Roods and sedimentation. 
Develop effective land management practices to combat ex¬ 
cessive runoff and erosion, as emergency following fires and 
for long-term environmental stability 

Approach: Excessive post-Firc erosion attacked by studying 
hydrophobic soils, their cheinci-physical nature and relations, 
and tests of measures to counteract them. Long-term en¬ 
vironmental stability sought by ecological approach, includ¬ 
ing study of site potentials. Relationships between storms and 
floods studied by investigation of processes, and development 
of estimation techniques through analyses of existing 
watershed data. 

Progress: Soil water repcllency is n frequently encountered site 
factor that can influence the success of various forestry prac¬ 
tices. Severe water rcpelleney is usually the result of fire, hut 
humus and its related microorganisms may also produce 
repcllency. Water rcpellency may induce excessive runoff 
and erosion in a burned area. Water repcllency also nffecls 
relations between soil, water and plants. Adverse affects of 
water repellency can be eliminated by mechanically disrupt¬ 
ing the water-repellent barrier. Under some conditions, treat¬ 
ing the affected areas with welting agents may soon be feasi¬ 
ble. A survey of water-repellent conditions is desirahle for 
appraisal of a forest site for various cultural practices. A 
wetting agent was applied by sprinkler irrigation to a burned 
watershed as an erosion control measure The welting agent 
decreased production of mustard (Brassicn spp.) and in¬ 


dicated that the wetting agent suppressed p 
growth of mustard seedlings and had a less sup 
on ryegrass seedlings. The differential phy 
presumably responsible for much of the diffei 
grass and mustard seedling establishment in the 

SUPPORTED BY U S. Dept, of Agriculture • F 

15.0003, URBAN GEOLOGY PLAN FOR C> 
THE NATURE, MAGNITUDE, & COSTS Ol 
HAZARDS & RECOMMENDATIONS I 
MITIGATION (AU)IREV) 

J.T. ALFORE, State Div of Mines & Geolog) 
California 95X14 

Abstract: I his report recommends loss-rcdnctior 
10 geologic problems which collectively thn 
muted $5S hillicm loss in California’s urhan art 
to 2000. The problems are earthquake slu 
mineral resources to urbanization, landsliding, 
sion activity, expansive soils, fault displacer 
hazards, tsunami hazards, and subsidence, 
describes the nature, distribution, and magn 
problem, as well as costs ami effectiveness ol 
reduction measures, and agencies responsible I 
surcs. 

Pub. Jun 73: I Up.. NTIS No. PIJ-222 447/5: 
U5. 

SUPPORTED BY U.S Dept, of Housing & U 
ment 

15.0004, CONCRETE BLOCK REVETMl 
BENEDICT, MARYLAND 

JA'. HALL, IJ.S. Army, Coastal Engirt. Res. Cei 
ion. District of Columbia 20016 

Abstract: Although the project has been conipl 
one year, it has protected llie backshore area ll 
winter storms. Figure l > shows comparative pho 
before and during construction, at completion, 
litter. The problem of protecting banks and 
lower reaches of rivers entering Chesapeake 
those of the bay, has always been difficult since 
problem areas consist of small parcels of land 
cottages in individual ownership. Many owners 
expend large sums of protection. As a result, 
low-cost, do-it-yourself method of shore protect 
numerous The method outlined herein appears 
requirements. This system can no doubt be ii 
owner on a do-it-yourself basis at a cost even I 
contract price for the protection at Erlct 
summer camp. 

Pub. /an. 64: I5p., NTIS No. AD-440 882: HC $: 

SUPPORTED BY U.S. Dept, of Defense - Army 

15.0005, KENNEDY SPACE CENTER OCE 
EROSION - FLORIDA 

A.J. Ai£7/7>l, Univ. of Florida, School of 
Gainesville, Florida 32601 

Abstract: Dime barrier erosion and possible bre. 
to storm and hurricane wave activity is 
Mosquito Lagoon, in Kennedy Space Center 
results of a geological as well as hydrodynami 
the problem area indicate that no inlet has exis 
dune barrier since 500 A.D., and that there is li 
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15.001 I, 


of a possible breakthrough inlet remaining open permanently, 
primarily because the relatively shallow lagoon does not con¬ 
tain enough volume of water to maintain an inlet between 
the ocean and the lagoon It is therefore recommended that 
only minimal measures, such as closing up the man-made 
passes across the dunes, he carried out to ensure continua¬ 
tion of the action of natural beach maintaining processes 

Pub. Jun 73: ftfip.. NTIS No. N73-33337/9: PC $5.50 Ml-' 
$ I 45 

SUPPORTED UY U S. Natl Aero A: Space Adrn 

15.0006, HAI. HARBOUR, FLORIDA PARTIAL UEACM 
RESTORATION, BEACH EROSION CONTROL AND 
HURRICANE PROTECTION PROJECT, DADE COUNTY. 
FLORIDA 

UNKNOWN, U S. Army, Engineer District, JuckumvttU , 
Florida 

Abstract: An 0.85-mite reach of the Dade County. F lorida. 
Beach Erosion Control and Hurricane Protection Project will 
be partially restored at Hal Harbour Reach for a protective 
and recreational beach Project lill would he obtained from 
an ocean borrow pit about 1.5 miles offshore in elevations of 
-36 to -50 feet. About I 8 million cubic ) nrds of sand will be 
dredged from an ocean borrow pit and placed along 0.85 
mile of beach for restoration of protective ami recreational 
assets. There will be some temporary turbidity and siltution 
in the borrow and Fill areas during construction. Some 
marine life will be destroyed, however, these populations are 
expected to become reestablished 

Pub. May 72: 55p.. N ITS No MIS-IT--72-5501-F: PC $4.75 ME 
$0.95. 

SUPPORTED BY U S Dept of Defense • Army 

15.0007, JEKYLL ISLAND. GEORGIA, BEACH EROSION 
CONTROL AND HURRICANE PROTECTION 

UNKNOWN, U.S. Army, Engineer District, StnaniwJt, Georgia 
31402 

Abstract: The project proposes restoration and periodic 
nourishment of 27,000 feet of ocean beach and construction 
of a l,(UK) foot ruhhlesione terminal groin Environmental 
impacts include: Restoration and maintenance of ocean 
beach, stabilization of eroding shoreline, increased nesting 
sites for loggerhead sea turtles, enhancement of recreational 
facilities, improved economic prospects, and continued iiinin- 
tcnunce of island's aesthetics. Adverse environmental effects 
include: temporary increased water tiirhidity ami disruption 
of benthic, plankton and nekton communities during con¬ 
struction: after project completion, probable incroiiscd mor¬ 
tality rate of young loggerhead sett turtles. 

Pub. Aug.73: 5()p., NTIS No EIS-GA-73-1 3 15-D: PC $4.50. 

SUPPORTED BY U S. Dept, of Defense - Army 

15.0008, PLANT SPECIES AS WILDLIFE COVER AND 
EROSION CONTROL ON 'MUDFLATS’ IN IOWA’S 
LAROE RESERVOIR SYSTEMS 

J.A- WILSON, Iowa Stale University, Water Resources 
Research Inst., Ann's, Iowa 50010 

Abstract: This research project was initiated to examine the 
natural establishment of plant species in shallow water and 
on recently exposed mudflats following the annual release of 
floodwaters in Iowa's large reservoir systems, ami determine 


vegetated. 'I bis esthctically pleasant area has relatively little 
soil erosion atu.1 provides manageable natural areas for man 
ami wildlife On the other band, the impact of extreme fluc¬ 
tuations in the water level of the Coralvillc flood pool is 
strikingly visible Dead standing trees, spectral remnants of 
the original forest, dominate the upper reaches of the flood 
pool landscape Mud and debris characterize the area im¬ 
mediately following ihe* recession of floodwaters. 

Pub. Jal 73 7Kp., NTIS No. PH-226 .347/3: PC $3.75 ME 
$ I 45 

SUPPORT ED HY U S Dept of Interior ■ O.W.R.T. 

15.0009, STATEN ISLAND REACH EROSION CONTROL 
AND HURRICANE PROTECTION PROJECT, STATEN 
ISLAND, NEW YORK 

UNKNOWN, U S. Army, Engineer District, Woien-Iief, New 
York 12189 

Abstract: The report describes the bench erosion control and 
hurricane protection project consisting of the placement of 
dune and beach fill, the construction of levees and groins, 
the realignment of interior streams, and the improvement of 
interior drainage by use of pumping stations and ponding 
areas The project will afford protection against hurricanes 
,md control of beach erosion, resulting in the reduction of 
the possibility of loss of life, business and properly damages, 
and enhancing the recreational value of the shore. Construc¬ 
tion of the project would cause minor interruption of traffic 
This condition would cease onec the project is completed. 

Pull. Hep 72: l Ip.. NTIS No. I-IS-NY-73-()068-D: 1\C $3.1)0. 

SUPPORTED HY U S. Dept, of Defense • Army 

15.0010, HE ACT I EROSION PROJECT, DELAWARE 
COAST’ PROTECTION PROJECT, DELAWARE 
IUNKNOWN, US Ariny, Engineer District. 1‘hilaih’iphui, 
Ucmtsylvanui 19137 

Abstract The project provides for improvements along the At¬ 
lantic Coast of Dclnvv.sio extending from (’ape Henlopen to 
the Maryland State Line at Fenwick Island. Those improve¬ 
ments include combined beach erosion control and hurricane 
protection and consists of widening 24.5 miles of beach by 
placement of suitable sand to provide a berm. In the huilt-up 
sections of Reboboth, Dewey, and Bethany Beaches where 
dime consiiuctiori is impractical, approximately 17,700 linear 
feet of timber bulkheads with stone toes will lie constructed. 
Use of borrow arcus and dredging might have negative en¬ 
vironmental impact which can be minimized by careful selec¬ 
tion of dredging locations and confining the dredging opera¬ 
tion to favorable lime periods. A temporary increase in turbi- 
iy during construction which would have mininum impact on 
fishery. 

Pub Jim 7): 21 p., NTIS No. PH-199 454-F; PC S3.1V0 MF 
$0.95. 

SUPPORT EID HY U S Dept, of Defense • Army 

15.0011, VIRGINIA HRACH, VIRGINIA - BF.ACH EROSION 
CONTROL AND HURRICANE PROTECTION 

UNKNOWN, U.S. Army. Engineer District, Norfolk, Virginia 

Abstract: A hurricane protection and beach erosion control 
project is proposed, consisting of sheet pile walls capped with 
concrete, raising and widening ihe beach, and recommenda- 

tin i rtf r»**ct < at\ non. cti»iu-» i r *i mi.tic r-<»c ni V/* dtntn Hno/ilt 



Preliminary studies have shown that the factors influencing me 
hydraulic erosion of saturated soils are the amount and type 
of clay, and the composition of the pore and eroding fluids. 
The amount and type o! clay can be characterized (without 
destroying the sample) hy the magnitude of dielectric disper¬ 
sion The compositions of the pore anil eroding fluids can he 
quantified hy their conductivities and the sodium adsorption 
ratio The shear stress for initiation of erosion can be evalu¬ 
ated by determining the erosion rates that result when vari¬ 
ous shear stresses are applied to a soil in a rolating-cylinder 
apparatus. This study seeks a functional relationship among 
these parameters. The results with several clays will he used 
to develop soil nomograph for use by agriculturists, en¬ 
gineers, am! land-use planners 

SUPPORTED HY ITS Natl Science Foundation 

15.0013, SAN FRANCISCO BAY 

D. MCCULLOCH, U S Dept of the Interior, Geological Sur¬ 
vey. Men lo Park, California 94025 

States to which project pertains: California. 

Principal objectives are to provide descriptions of natural 
processes [geological, seismological, biological, geochemical, 
hydrographical) to serve as a basis for enlightened use of this 
major estuary. More specifically, goals are to 1) describe 
geology, tectonic history, seismic environment and distribu¬ 
tion of unconsolidated sediment in the fault-bounded bay 
basin and on the adjacent continental shelf. 2) describe gross 
water circulation patterns in the hay and adjacent Pacific as 
a guide to movement o! natural and man-introduced dis¬ 
solved and solid constituents. 3) describe species composition 
and aerial distribution of major benthic organism communi¬ 
ties, 4) evaluate rates and processes hy which trace metals, 
trace elements and synthetic organic compounds are in- 
tioduced into the hay. how they are partitioned, and their ul¬ 
timate fate; includes stream sediment sampling in the 
drainage hasin, analysis of suspended and bottom sediment in 
the bay and adjacent continental shelf, and analysis of the 
dissolved phase, 5) establish biological uptake of trace ele¬ 
ments. trace metals and synthetic organic compounds hy in¬ 
dicator species of benthos, phytoplankton and marine algae, 
6) describe distribution of modern bay sediment, the major 
modes of sediment transport and evaluate rates of deposition 
and erosion. 

SUPPORTED HY U.S Dept of Interior • Geological Survey 

15.0014, SHORT-TERM CLIMATE CHANGES AND 
COASTAL EROSION, BARROW, ALASKA 

J D HUME, Arctic Inst, of North America, IIWiiri#/rf/t, Dis¬ 
trict of Columbia 20009 

Abstract: Records of shoreline and bluff positions in the vicini¬ 
ty of Barrow, Alaska have been obtained from aerial photo¬ 
graphs and taped measurements for intervals between 1948 
and 1969. Although the source material in the bluffs is 
frozen and masses of pure icc are present, temperature and 
rainfall data fail to show any marked correlation with the 
retreat of the bluff faces or with the retreat of the fronting or 
downdrift beaches. Removal of beach material for construc¬ 
tion and frequency of storms from the west do show a rela¬ 
tionship. Recorded retreats of the bluffs up to 3 m. pci year 
and of the beaches up to 4 m. per year have resulted where 
there has heen excessive beach borrow or where a series of 
severe storms have attacked the coast. 

Pub. 1972: 9p„ NTIS No. AD-760 210: Reprint. 


Purpose of sttidy/invesligntion: To procure and develop d.*. 
all types of shore improvement structures and method, ■ *. 
used to determine their effectiveness, and to devel.; 
criteria or changes in existing criteria applicable to fun,’ 
and structural design of future structures. 

Approach or plan: Data are collected both before, during • - 
after construction of shore .structures, including rep,’ 
surveys, material sampling, littoral forces (to extent pus- 
and that relating to techniques am! materials of constru.’ 
Data may also he collected from prototype expunr:: 
.structures in the field, or small scale wave lank studies 

Progress to dale: In connection with follow-up studies, dun . 
lection and processing were continued ai 14 wide-rangr, ' 
cations involving beadles anil related projects. A final t-.; 
was received from the University of Florida on a cooper.- 
study with the State of Florida to evaluate beach no.! •- 
ment at Treasure Ishind, Fla., as well as a preliminary n-, • 
concerning Key Niseaync and Virginia Key. Data colh-.• 
or behavior of beach anil underwater bottom slopes up:- 
ami downdrift of prototype experimental groin stn.-,’. . 
(PEG) at Point Mngii, Calif, continued until Nmer- - 
1971, when the panel system was removed Compilalmr . . 
analysis of collected data were begun, as was planning fur :•. 
next test. Preliminary analysis indicated that the structure 
tlucnced the shoreline for a distance equal to about tr\.- 
times the groin length. Obtcntioo and processing of the ! 
program of data collection will continue at this site. 

SUPPORTED BY U S. Dept, of Defense • Army 

15.0016, COASTAL ENGINEERING STUDIES ftfc'l AIM* 
TO FLORIDA'S SHORUl.INF: AND BEACH tROSliA 
PROBLEMS 

JA. PURPURA, Univ. o( Florida. School of Engineer.'» 
(iaincsville , Fluntla 32601 

I he proposed program represents a long-range investigation • 
define the causes of and solutions to Florida's shoreline s: 
beach erosion problems. The primary objectives of the st--- 
are described in the following paragraphs. 

Inlets. - The role of inlets in contributing to the over..' 
shoreline problems will be investigated. Special considerate- 
will be given to the hydrographic features and sand bjpaso'j 
processes at the various inlets. 

Nearshore Sand Resources. • A sub-bottom profile will be uwJ 
to define near-shore snml resources suitable for hea.h 
nourishment purposes. 

Susceptibility of General Coastline to Wave Attack. • Wave 
refraction techniques will be employed to identify areas th-t 
arc particularly vulnerable to storms originating from \aru--’ 
directions. Erosion-deposition occurrences for particular 
storms will be correlated with these results. 

Coastal Construction. • The performances and effects of \an 
ous types of coastal structures and practices will be asser- 
bled and interpreted in order to document the most effecihc 
solutions to Floridu's coastal problems 

Setback l.ine • To make the necessary technical investigation 
in order to recommend setback lines defining tbe seawarJ 
limit of coastal construction throughout the various coastal 
counties of Florida. 

SUPPORTED BY Florida State Government • Tallahassee 



MAJOR DISASTER TYPOS 


15.0017, A STUDY OP NEARSHORE PROCESSES IN' 
SOUTHEAST FLORIDA 

C FMU.fANI, Univ. of Miami. School of Marine Science. 
Miami, Florida 33149 

Ohjectivc: The objective is to investigate the interacting in¬ 
fluences of the hydrodynamic environment and the sediment- 
biotic surface on sediment transport and bottom stability in 
the severely eroding Key Riscaync-Virginia Key Beach and 
littoral drift /one. This study will combine a general survey of 
sedimentation, dcpositioual history, ami water movement 
with a detailed examination of vegetative stabilization of the 
nearshore bottom. The following program is planned for the 
period November to June, 1972: I) Determination of past 
shoreline changes using existing aerial photography ami 
maps. 2) Diving observations and collection of sediment and 
bottom vegetative samples along sixteen beach-offshore 
profiles (laboratory analysis of samples). 3) Slaking and 
monitoring erosion-aeerelion along eight beaches to offshore 
profiles. 4) Probing and coring in the littoral drift zone to 
determine character of underlying substrate and recent 
geologic history. 5) Determination of the wave characteristics 
in the study area by daily (visual) observations anil limited 
measurements of current intensities and patterns. 6) Procure¬ 
ment. adaptation and in situ testing of nti electromagnetic or 
acoustical bottom current meter. 

How information will he applied: I he overall results of this pro¬ 
ject will provide the following management guidelines; I ) 
How much shoreline protection, bottom stabilization and re¬ 
tardation of sediment loss does a vegetated bottom offer as 
contrasted with a free sand bottom? 2) What effect would 
destruction of n certain area of vegetated bottom (by 
dredging, pollution nuiwasli, sediment starvation erosion) 
have on the adjacent beach shoreline? 3) What rates of 
nourishment are necessary to stabilize beaches - ' Wlml sedi¬ 
ment sources should be used'.' Wliat should be nourished 
(beach, vegetated bottom)? The results of the lirsl phase of 
this project will serve as background guidance for the sub¬ 
sequent more detailed phases of the program and will be 
used to give broader application of these detailed investiga¬ 
tions to the area of study. 

For additional information pertaining to this project contact Dr. 
Richard <». Bader, Director, Sea Grant Programs, University 
of Miami, Coral Gahles, Florida 33 |46. 

SUPPOR TED BY U.S. Dept, of Commerce • N O A.A 

15.0018, DEPOSITION OF HAWAIIAN WATERSHED AND 
ESTUARIAN SEDIMENTS 

FAN, Univ. of Hawaii, Water Resources Research Ctr . 
Honolulu, Hawaii 96822 

The main purpose of this study is to determine the erosional 
rale of watersheds and deposlional rate of estuarine sedi¬ 
ments, and the pollution effect of estuarine evironment by 
sediment load carried by surface waters. The research plan 
involves field and laboratory investigation of the watershed 
and estuarine sediments of Hawaii. Special effort will be con¬ 
centrated at Wnikcle watershed and Pearl Harbor estuary, 
Hawaii Kai and Maunalua Bay of Oahu. 

SUPPORTED BY U.S. Dept, of Interior • O. Wtr. Res. Rch. 

[5.0019, NATIONAL SHORELINE STUDY - GREAT 
LAKES REGION INVENTORY REPORT 


land, water, and land beneath the water in close pi 
the Great Lakes shoreline. They represent a uniq 
resource, rich in aesthetic and ecological values, 
scenic attractiveness, many benches and access to I 
areas provide outstanding recreational opportun 
shorelaiuls are subject to unique problems of flo 
erosion when subject to unusually high lake I 
storms The information presented in this report ii 
limited to the U.S. mainline shores of the five Gr 
The connecting rivers are excluded. Data on shore? 
in the Great Lakes are limited and treated separate 
Pub Aug 71: 234p., NTIS No. AD-733 470: PC 
SO 95 

SUPPORIED HY U.S Dept of Defense - Army 

15.0020, LAKE SHORE EROSION IN ILLINOIS 
II.J. HO HERTS, Slate Water Survey, Urbana, Illinois 
An investigation is being made of shore erosion cause 
mitural ami recreational use. The relationship of In 
horsepower, and exposure to headland erosion will 
uteri. Various protective devices will be suggested 
effectiveness studied. 

SUPPORT ED BY Illinois State Government - Sprint 

15.0021, NATIONAL SHORELINE STUDY - INV 
REPORT • LOWER MISSISSIPPI REGION 
UNKNOWN. U.S. Army, Engineer District. New Ork 
xitina 70160 

Abstract: The report is one of the nine regional inv 
ports which are a part of the study and appraisal ■ 
tional slinreline authorized by Section 106 of Pnhlii 
483, approved 13 August 1968. It is a compilation 
hie information on the gulf coast, including bays i 
ric.x, of the State of Louisiana. Included in this re 
ventory report is very general information on thi 
characteristics, nature and extent of erosion, identil 
problem areas ami possible remedial action, uwnc 
present am/ future use of the shore. 

Pub. Jul. 71. !<)3p, NTIS No. AD-728 510: PC ‘ 
SO.95- 

SUPPORTED IIY U.S Dept of Defense • Army 

15.0022, OFFSET COASTAL INLETS - FORMS < 
MHNT ACCUMULATION IN THE REACH 
ALASKA, NEW ENGLAND 

M.O. HAYFS, Univ of Massachusetts, Coastal 
Center, Amliciwl, Massachusetts 01002 
Abstract: Offset coastal inlets are common on the 
New England and the northern Gulf of Alaska. In h 
the dominant waves approach the shore at an obllc 
resulting in n strong net littoral drift. The most com 
of offset on these coasts is a downdrift offset 
downdrifi side of the inlet protrudes further seawart 
up drift side). Wave refraction around the ebb- tida 
the inlets is an important process in the formutii 
downdrift offsets, inasmuch as it creates a local r 
drill direction just downdrift of the inlet, nnd allows 
to accumulate there. Forms of sediment accumulal 
beach zone include ridge- nntl-runne! systems, hern 
tiplicily of nearshore bars, cusp-type sand waves (or 
topography), complex snnd bodies affiliated with 


C A KAYE, U S. Depl. of the Interior, Geologic;]! Survey, 
Boston, Massachusetts 02203 

States to which project pertains: Massachusetts. 

The project has studied the erosion of sea cliffs on Martha’s 
Vineyard, particularly Gay Head. The many factors con¬ 
trolling the erosion necessitated an understanding of the 
geology of the cliffs. This work was extended and in con¬ 
sequence the geology of the island was studied in detail 
Field studies are essentially completed. Report writing is the 
next phase. Vertebrate, invertebrate, and plant fossils col¬ 
lected from the cliffs are being studied hy specialists, and it is 
hoped that final report will include chapters on the paleon¬ 
tology and pre-Pleistocene and Pleistocene geology as well as 
coastal erosion. 

In addition, the project has studied erosion of sea cliffs in 
Boston Harbor and intertidal rock erosion at N'ahnnt, Mas¬ 
sachusetts. Fieldwork is completed except for the making of 
a detailed plane-table map of the Nuhant urea. 

SUPPORTED BY U S. Dept oMnlcrior • Geological Survey 

15.0024, SIMULATION MODEL FOR STORM CYCLES 
AND BEACH EROSION ON LAKE MICHIGAN 

RA- DAYtS, Williams College, Graduate School, Williatnstawn, 
Massachusetts 01 267 

Abstract: A mathematical simulation model is used to study the 
relations among storm cycles, beach erosion, and nearshore 
bar migration. The model is based on Fourier analysis of 
weather and wave data collected on Lake Michigan during 
the summers of I960 and 1070 In the simulation of coastal 
processes, barometric pressure is used as the indpendent vari¬ 
able with longshore current velocity computed as the first 
derivative and breaker height as a filtered version of the 
second derivative of barometric pressure The simulated 
curves are used «i compute wave and longshore current 
energy for each storm cycle and poststorm recovery. 

Pub. Nov. 72: 23p., NTIS No. AD-765 888/3: Reprint. 

SUPPORTED BY U S. Dept, of Defense • Navy 

15.0025, PROFILE OF A STORM • WIND. WAVHS AND 
EROSION ON THE SOUTHEASTERN SHORE OF LAKE 
MICHIGAN 

W.T. FOX, Williams College, Graduate School, Williamstown, 
Massachusetts 01 267 

Ahslracl: A large low pressure system that passed through Lake 
Michigan during late July 1969, provided opportunity for 
detailed analysis of storm effects on beacli and nearshore 
processes. During the passage of this storm, observations on 
17 environmental parameters were being recorded at 2 hour 
intervals These data were suhjected to Fourier analysts and 
plotted in a time series hy computer. Such analysis shows 
that there is a definite relationship between barometric pres¬ 
sure, breaker height, breaker angle and longshore current 
velocity. These are among the significant factors in hcach 
erosion. As the storm passed, the hcach and adjacent cliff 
underwent extensive erosion. The post- storm profile showed 
a nearshore stand bar which was derived from the beach area 
during the storm. During succeeding days, this bar began a 
shoreward migration and was eventually incorporated with 
the bench. 

Pub. 1970; 9p..NTIS No. AD-723 932: Reprint. 

SUPPORTED BY U.S. Dept, of Defense - Navy 

15.0026, COASTAL ZONE AND SHORELANDS MANAGE¬ 
MENT - GREAT LAKES 


nient and planning techniques and concepts uu 
Lakes which will help to enhance man’s use of th< 
areas while preserving a unique and valuable natu 
system. 

How information will be applied: Results of researcl 
corporated in a regional plan being prepared hy t 
City Regional Planning Commission. They will n 
hy nil of the Communities of Grand Traverse Ha; 
Shorelands Coordinating Committee to solve bay- 
lands problems and better meet future objective* 
also be presented to the Michigan Water Rcsoure 
sion for inclusion in their state-wide shorelands n 
plan and will be further developed and refin 
throughout the Great Lukes for developing u con 
coastal zone management approach. 

Accomplishments during the past twelve mouths P 
formation to U S. Corps of Engineers on shorelai 
nient, produced critique of Hawaii’s coastal zone 
advised local citizens concerning Soil Conservat 
erosion project; drafted joint publication w 
Resources Commission; published Traverse Hay P 
Progress Report; helped establish Traverse Bay 
Coordinating Committee, contributed sections i 
Bay Regional Planning Commission regional phi 
gional conference on shorelands management, u 
tons Hay citizens on marsh preservation; devcl 
prehensive coastal zone computer system concept 
shorelands design concepts anil impact matrices; 
coastal zone library 

For additional information pertaining to this project 
John M. Armstrong. Director, Sea Grant Program 
of Michigan, Ann Arbor. Michigan 48104 

SUPPORTED BY U S Dept of Commerce - N O , 

15.0027, ENVIRONMENTAL GEOMORPHIC S' 
THE COASTAL REGIMES ALONG THE SOU'I 
OF LONG ISLAND • NEW YORK 

D.R. COATES, State University of New York, Schf 
Binghamton, Men" York 13901 

Objectives: The objectives of this project lire to ei 
measure those gcomorphic processes that affect tli 
and depositiomil sedimentation regimes of the bea 
nient on the South Shore of Long Island. 

How information will he applied: Despite cnormoi 
lures by Federal and State agencies on erosion o 
Shore of Long Island, there has been little aUenii. 
providing information of use to local manngcnv 
and to the development of alternative procedures 
those of Federal orthodoxy. Among the agenci 
seeking information from this project arc: Fire 
tional Seashore Commission, Nassau-Suffulk 
Planning Board, the New York State Park Conir 
Town governments. Citizens conservation and cm 
groups also seek the information. Through close ! 
these groups and through the Sea Grant Adviso 
Program an educational program will be establis 
above agencies and among the citizens as a group. 

Accomplishments during the past twelve months: Ai 
dune stabilization problem on Fire Island. 2. Dete 
nature of twin- made alterations on bay side of 
such as boat slips, marinas, dredging. 3. F.valu 
causes that contribute to abnormal accelerated 
certain parts of Fire Island. 4. Studied factors th 
trolling limits for utilization of Fire Island region ; 


resource 5. Measured quantitative shoreline changes of l ire 
Island for the period 1962-1972. 6. Initiated a program for 
wave hindcasting of the South Shore. 7 Identified areas of 
potential washovers or breakthroughs on Fire Island. 8 In- 
itialcd a study of the relationship of dune height and profile 
to shore recession. 

For additional information pertaining to this project contact l)r. 
Donald F Squires, Director, New York State Sea Grant Pro¬ 
gram, State University of New York, Albany, New York 
12210 . 

SUPPORTED UY U.S. Dept, of Commerce • N.O.A.A 

15.0028, GROIN STUDY ON TUE NORTH SHOUE OF SUF¬ 
FOLK COUNTY. LONG ISLAND. NEW YORK, 
BETWEEN ORIENT POINT AND PORI' JEFFERSON 
HARBOR 

T. OMHOLT, New York Ocean Science Lab.. MoiUauk, New 
York I 1954 

Approximately fifty small groins located on the north shore of 
Suffolk County will he evaluated for llieir effectiveness in 
trapping sand and their effects on adjacent beaches. Changes 
in the shoreline will he investigated by the use of existing 
maps, charts and aerial photographs, beach surveying and 
wave refraction techniques. 

SUPPORTED BY New York Ocean Sci. I.ab. - Montauk. 

N.Y. 

15.0029, EROSION AND DEPOSITION IN THE SOUNDS 
AND ESTUARIES OF THE NORTH CAROLINA COAST 

R.L. INGRAM, Univ. of North Carolina, School of Arts, Chape! 
Hill, North Carolina 27514 

The objectives of this project arc: (I ) to determine the changes 
that are taking place in the bottom topography mid 
shorelines of selected study areas typical of the total sound- 
estuary environment of the North Carolina const, but espe¬ 
cially Pamlico Sound, (2) to study the erosional and deposi- 
lional processes responsible for these changes; and (3) to 
predict future changes. 

How information will he applied: Information gained in this 
program will he used by State and Federal agencies to pre¬ 
dict the effects on erosion and deposition of (1) storms, (2) 
changes in river regime from Boods, droughts, darns; {3) soil 
conservation practices; (4) opening and closing of inlets; (5) 
dredging activities; {6) construction of shoreline facilities; 
(7) shoreline and bottom mining. 

Accomplishments during tile past twelve months: old and new 
aerial photographs of the study areas have been obtained and 
are heing studied. Detailed Fathometer tracings nrc being 
made. The heavy mineral content of 173 samples has been 
used to estimate the source of the sands being deposited in 
the sounds and estuaries. The clay mineral content of 80 
samples has been used to estimate the source of the clays 
being deposited in the sounds and estuaries. Box cores arc 
being taken in the study areas. 

SUPPORTED BY U.S. Dept, of Commerce - N.O.A.A. 

15,0030, SHORE EROSION STUDY OF ERIE COUNTY, 
OHIO 

I..L. BRAtfiECH, State Div. of Geolog. Survey, Columbus. Ohio 
43212 

The objective of this project is to obtain data for an up-to-date 
appraisal of the geology of the shoreline and nearshore hot- 


Field work will include: reestablishment of a hor 
vertical control system, preparation of map showii 
lion of the present shoreline and land feature: 
graphic survey of the study area, collection and 
bluff, beach, und nearshore bottom material. 1 
probings to bedrock, study of wind and weather 
study of variations in lake level, measurement o 
currents, a study of ice conditions, investigation o 
gy. comparison of repetitive aerial photographs 
mutation of rates of shore erosion and bluff rcce 
of dune formation and movement, littoral proces 
isting structures. 

SUPPORTED UY Ohio Stale Government - Colun 

15.0fl3i, SHORE EROSION STUDY OF LAKE 
OHIO 

I..L. HRAIDF.CU, State Div. of Oeolog Survey, Coh 
43212 

The objective of this project is to collect data for ai 
study of the geology of the shoreline and nenrsh 
for that portion of Lake Erie located within the 
of Lake County A study and mapping of the 
along the shoreline will extend landward far cnon 
that portion of the land mass most directly affe 
problems of shore erosion. This distance may var 
to area but will not extend further landward than 
unaffected roadway paralleling the shoreline. 

This area undergoes the most severe annual ernsioi 
will therefore receive the primary focus of ntteini 
ing an over-all erosion control study for the enti 
of Lake Eric. Field work will include: the mcasm 
sampling of sections of the bluff and slopes, nmn 
profiles anti sampling for mechanical and mineral 
ysis, boring and probing to bedrock, study of curr 
tic surveys, determination of volumes of botio 
transport by use of sediment collector platforms 
munition of erosion losses by use of aerial photogi 

Baseline control mid shore point locations cstahlk 
Beach Erosion Control Board, U.S. Corps of F.r 
be utilized for this study. 

SUPPORTED BY Ohio State Government • Color 

15.0032, SHORE EROSION STUDIES ALONG 
SHORE OF LAKE F.R IE 

C H. CARTER. State Div. of Oeolog. Survey. .Sun 
44870 

Our studies will document the what, where, hov 
rates of shore erosion along the Ohio shore of La 
arc particularly interested in looking at the eff 
made structures on the shore processes. 

Aside from basic mapping techniques we have cstnl: 
points to measure erosion and/or accretion rat 
shore to 2000 feet offshore. Aerial photograp 
early as 1930 has enabled ns to observe changes 
zone within n precise chronologic framework. 

Wc hope to have five counties (Lake, Erie, Sandu 
and Lucas) completed by the spring of 1974 and 
ing three counties (Ashtalndu, Cuyahoga, a 
completed by lute 1974. 

SUPPORTED BY Ohio Snue Government - Colui 


15.0033, EVALUATION OF GEOLOOIC AND 


for the configuration of the coast. The inaccessible parts of 
the coastline (about 145!.) will he examined from the air. 

Refraction diagrams for different wave conditions will be 
prepared in order to evaluate the distribution of wave energy 
along selected portions of the coast 

The relative importance of the geolugic and oceanographic fac¬ 
tors will be determined, areas particularly prone to erosion 
delineated, and the results of the evaluation made public and 
submitted to the Advisory Committee to the State Land 
Board. 

SUPPORTED BY U.S Dept of Interior-O Wtr. Res .Itch- 

15.0034. EROSION AND SEDIMENTATION FOLLOWING 
ROAD CONSTRUCTION AND 'UMBER HARVEST ON 
UNSTABLE SOILS IN THREE SMALL WESTERN 
OREGON SVATERSHEDS 

R.L. FREDRIKSEN, U S Dept, of Agriculture. Pac N.W. Eor. 
<& Rg. Exp. Sta., Portland, Oregon 97208 

Ahstract: In two steep headwater drainages. landslides were the 
predominant source of increased sedimentation of .streams 
following timber harvest. Patch-cut logging with forest roads 
increased sedimentation compared with a control by more 
than 100 limes over a 9- year period. Landslide erosion was 
greatest where roads crossed high gradient stream channels. 
In an adjacent clearew watershed with no roads, sedimenta¬ 
tion increased three times that of the control. 

Pub. 1970 I9p„ NTIS No. PB-194 987: MF SO 

SUPPORTED nY U.S Dept of Agriculture 

15.0035, PROPERTIES AND STABILITY OF A TEXAS 
BARRIER BEACH INLET 

C MASON, Texes A & M University System. Graduate School. 
College Station, Texas 77X4 3 

Abstract: An environmental study was conducted at Brown 
Cedar Cut, a natural unstable harrier hench inlet connecting 
East Matagorda Bay, Tex., with the Gulf of Mexico. The ob¬ 
jectives of this study were to determine the physical and 
hydraulic properties of the inlet, and to investigate the inlet’s 
historical stability, as well as its short-term response to a 
number of physical processes. Results of the study indicate 
that hurricanes and continuing erosion of adjacent beaches 
enhance the long-term stability of the inlet. During winter 
months, the rapid passage of strong frontal systems and as¬ 
sociated winds, as well as substantial amounts of rainfall, arc 
primarily responsible for the day- to-day viability of the chan¬ 
nel boundaries. In the absence of such forces, the 
predominance of liltor.il drift over the limited Bushing ability 
of astronomical tidal currents lends to degradation of the 
inlet channel and westward migration of the entire inlet 
system. 

Pub. Aug 71: I75p., NTIS No. COM-71-01019: PC $3.00 MF 
$0.95. 

SUPPORTED BY U.S. Natl. Science Foundation 

15.0036, INVESTIGATION OF SHORELINE CHANGES AT 
SARGENT BEACH, TEXAS 

W.N. SF.EUG, Texas A <ft M University System, Graduate 
School, College Station, Texas 77X43 

Abstract: An environmental study was conducted at Sargent 
Beach, Texas, an erosive beach bordering the Gulf of Mox- 


rate since at least lyjlJ with recent shoreline retr 
averaging 30 feet per year. Storms are the priniai 
that removu material from the beach, while lost s 
are not replaced because Brazos River sands norr 
petted to move alongshore are trapped it) the Bra; 
Hurricanes may free stored deltaic sands carryir 
quantities offshore from beach areas. Beach erosion 
aggravated by decreased sand input to the coast 
Brazos River due to alterations to the river and its 
basin in the HMD’s. 

Pub. Sep. 73: I62p., NTIS No. COM-74-10157/1: ! : 
MF $1.45. 

SUPPORT ED BY U S Dept of Commerce • N O.A.. 

15.0037, TEXAS BARRIER ISLANDS 

R E HUNTER, U.S Dept of the Interior, Geologica 
Corpus Clnisti, Texas 7841 | 

States to which project pertains: Texas 

T he project is a topical study of coastal sediments and 
tary processes on and adjacent to tire barrier islam 
Texas Gulf Coast T he ultimate objectives are. (1) 
ale die conditions and processes responsible for th 
growth, and maintenance of harrier islands, (2) to d 
why and where excessive coastal erosion and sedin 
occur, and 13) to develop criteria for the rccognitio 
tier islands and nearshore deposits in ancient sed 
rocks These goals will he pursued through the into 
objectives of defining the kinds and rates of set! 
processes and the character of the resultant dep< 
iandforms. 

SUPPORTED BY U.S. Dept, of Interior - Geological 

15.0038, ENVIRONMENTAL GEOLOGY OP SEl 
PARTS OF NORTHWEST ERN VEUMONT 

W.P. WAGNER, Univ. of Vermont, State Resour 
Center, fiiir/nigrnii. Ferment (15401 

The objectives of the proposed project are: (l) to eva 
water supply potential of the Champlain Valley, by 
ing aquifers, water table elevations, recharge ar 
aquifer capacities, (2) to locate and evaluate suit! 
for garbage dumps in the Champlain Valley, (3) to d 
septic waste disposal potentials of selected upland 
mapping the distributions and evaluating the clumi 
of unconsolidated materials; (4) to evaluate the tin 
curreitce, and extent (rates) of stream hank and h< 
sion. 

SUPPORTED BY U.S. Dept, of Interior - O. Wtr. Rc 

15.0039, SEDIMENT MOVEMENT AND HU 
MORPHOLOGY IN THF. CENT RAL APPALACH 
GION - VIRGINIA 

UNKNOWN, U.S. Dept of the Interior, Geologica 
Arlington, Virginia 22209 

Sediment, particularly in connection with major rainst 
floods, causes many deaths and millions of dollars 
damage annually. The destruction results from sedit 
sion. Its movement down hillsides and along stream 
and its deposition. The prediction of important sed 
latcd events and the prevention or reduction of dan 
not be possible until systematic, planned sedimento 
gcomorphic studies are made. 


6-210 


MAJOR DISASTKRTYPES 


16.0006, 


fo derive a basis for predicting the occurrence and nature of 
major sediment movements on hillslopes and in channels in 
(he Central Appalachians anil nearby areas, in order to 
prevent or reduce the customary widespread damage that oc¬ 
curs to man and his property from such movements. 
Document and examine the gcomorphie and sedimentologic 
features of catastrophic sediment movements such as those 
which resulted in central Virginia from the rains of hurricane 
Camille in 1969. Measure and evaluate the extent and loca¬ 
tion of erosion, the amount and location of deposition, sizes 
of sediment particles involved, gcomorphie characteristics of 
affected and unaffected hillslopes ami valleys, and any other 
features which may aid in attaining the research objective 
Obtained further field data on channel geometry and bed- 
material samples. Continued analyzing data on channel 
geometry. Wrote further portions of first draft of manuscript 
on same. Results to dale show some promise of establishing a 
relationship between fiow characteristics at a station and cer¬ 
tain measurahle features of the channel, such as shape of 
cross-section and sizes of bed material 
Complete the analysis of the data on hand; obtain additional 
data ns the need arises; draw conclusions, finish writing first 
draft of manuscript 

SUPPORTED BY U S. Dept, of Interior - Geological Survey 


16. MULT1PUC HAZARDS 

INDIVIDUAL ASSISTANCE 

16.0001, EMERGENCY OPERATIONS SYS I I-MS 
DEVELOPMENT - CIVIL DEFENSE RESCUE PHASE II 

L.C. THOMAS, Stanford Research Institute, Menlo Turk. 
California 94025 

Abstract: The major purpose of the Phase II rescue task was to 
redefine the rescue function in terms of a broad lifesaving 
role so that the bases fur guidance materials for local govern¬ 
ments would he fully supported by these Endings The report 
deals with the attack environment, base for rescue, opera¬ 
tions, supporting services, program elements, and rescue 
force acquisition 

Pub. Nov. 67: II |p„ NTIS No. AD-776 350/1: PC $8.75 ME 
SI.45. 

SUPPORTED BY No Formal Support Reported 

16.0002, CONSULTATIVE PSYCHIATRIC SERVICES TO 
INDIVIDUALS AND COMMUNITY GROUPS AND AGEN¬ 
CIES IN RAPID CITY, SOUTH DAKOTA 

C.L. KEENER , Unknown Inst, or Indiv. Grant. Colorado (MSM- 
42-73-58) 

The Contractor shall furnish all necessary services and materi¬ 
als to provide consultative psychiatric services to individuals, 
community groups and agencies in the Rapid City, South 
Dakota area regarding disaster related mental health 
problems. Specifically, the Contractor shall: I. Provide con¬ 
sultation in symptoms of disaster related mental health 
problems and ways to handle them. 2. Provide individual 
care consultation with mental health workers and physicians. 
3. Provide consultation with community agency and group 
members as to handling their own feelings and reactions as a 

i # rtf u/nrlr'nn t * U t > 'me A Atc'ct ‘n l /» IPvMnn. 


residents of possihle emotional reactions and ways to cope 
with (hem. 6. Provide residents an opportunity to express 
their concern and reactions or possihle reactions to the dis¬ 
aster. 

SUPPORTED IVY U.S. Dept of Midi Ed & Wei • 
II.S.M.H A 

16.0003, DEVELOPMENT OF TRAINING PROGRAM FOR 
EMERGENCY MEDICAL SERVICE PROGRAM AD¬ 
MINISTRATION 

UNKNOWN. Dunlap & Associates Inc.. Darien, Connecticut 
06821 «)45526(TRAIS) 

A training program for Emergency Medical Services (EMS) 
will he developed to fulfill the requirements of Highway 
Safety Program Standard No I I with respect to program ad¬ 
ministration of state and local emergency medical services A 
detailed project schedule will be developed, as well as a 
complete knowledge, skill, and behavioral specification for 
FM.S program administration, including the terminal, instru¬ 
mental, and associated performance requirements The train¬ 
ing objectives will be determined, and curriculum content 
and methodology developed The curriculum will be or¬ 
ganized to reflect the logic and sequence of the training pro¬ 
gram. 

Document provided to S.S.I E by the T.R.A I.S. 

SUPPORTED BY U.S. Dept, of Transportation • N.H.T S A- 

16.0004, PROBING THE LAW AND BEYOND • A OUEST 
FOR PUBLIC PROTECTION FROM HAZARDOUS 
PRODUCT CATASTROPHES 

J M. DROWN, George Washington University, Prog of Pol. 
Suul. Sci. Tech., ll'«Vi/M^n»/i, District of Columbia 20037 

Abstract: Contents: Progress and the calculated risk; The legal 
process as a response mechanism; Interaction of the legal 
process with institutional response mechanisms; Institutional 
mechanisms responsive to disaster; The Ohio Stale University 
Disaster Research Center; Identification of representative ele¬ 
ments of a tolerable risk; Phase- lines of community involve¬ 
ment in disaster situations. Recent Federal Government 
hazard-related activities. 

Pub. Jul 69: 62p., NTIS No. PB-192 558: 11C $3.00 ME $0.65. 

SUPPORTED BY No Formal Support Reported 

16.0005, THE FEDERAL RESPONSE TO TROPICAL 
STORM AGNES; A REPORT TO THE SENATE COMMIT¬ 
TEE ON PUBLIC WORKS. SUBCOMMITTEE ON DIS¬ 
ASTER RELIEF 

UNKNOWN, U.S. Exec. Office of the Pres., Off. of Emergency 
Preparedness. Washington, District of Columbia 20006 

This report covers the activities of the Office of Emergency 
Preparedness and other Federal agencies in the seven States 
that were declared major disaster areas as a result of Hur¬ 
ricane Agnes nud the ensuing tropical Sturm. By bringing 
together in one report the activities of several agencies, the 
report highlights the coordination that was achieved among 
local, Slate. Federal, and voluntary agencies in restoring 
community services and aiding Individuals to recover from 
the effects of (his disaster. 

Pub. May 73: 62p., Fed. Disaster Assist. Admin., Dept, of 
HUD. Wash., D.C. 

Abstract provided by FDAA. 


H.L •>MALi.Lt, oeorgia »nsi in icLnnwiugj, . 

Research Center. Atlanta, Georgia 30332 

The objective of this project is to develop an emergency medi¬ 
cal system (EMS) simulation model to be used in the 
planning of emergency medical services. The model is to be 
able to evaluate the effects on emergency medical services of 
changes in the following RMS factors; communications, 
emergency dispatching procedures, emergency vehicle routes; 
the number, location, and types of emergency facilities; treat¬ 
ment at the scene, enroute, and within the emergency 
facilites, number, types, and location of emergency vehicles, 
emergency vehicles equipment; and training of emergency 
vehicle attendants. 

The planning model is to have the capability to evaluate 
changes in the EMS /actors in terms of appropriate measures 
ol effectiveness such as emergency system response time, 
emergency victims mortality rates, and the percentage utiliza¬ 
tion of emergency system components. Also, the incidence of 
long delays before the arrival of an emergency vehicle is to 
he incorporated in the model as a measure of effectiveness. 
The EMS planning model may he used by health planners 
who must determine how best to change an emergency medi¬ 
cal system to respond to the expanding demands for emer¬ 
gency services or to improve the performance of an emergen¬ 
cy medical system. 

SUPPORTED BY US Dept of Mlth. Ed & Wcl. - 
H.S M H A 

16.0007. MILITARY BLOOD BANKING (CIVIL DIS¬ 
ASTERS) 

/•■/?. CAMP, US Army, Medical Research Laboratory, Port 
Knox, Kentucky 

Abstract. The article presents factors that feature predomi¬ 
nantly in providing safe blood therapy in a civil disaster situa¬ 
tion. Equally important arc the special problems existing 
today which are discussed because they can cause injury to 
the recipient of blood transfusion. The Blood Transfusion Of¬ 
ficer must make the decision u» shift from business-as-ustral 
to an emergency set of procedures fhe sotting team chief 
should be in a position to know the number of casualties the 
hospital can accommodate and this information should he 
available to the professional staff and blood bank. This varia¬ 
ble is influenced by the size of (he medical installation. Even 
with training and experience, these arc difficult decisions. 
Practice runs in all aieas responsible for handling mass 
casualties are strongly recommended lor the blood hank and 
hospital staff. 

Pub. May 71: I5p, NTIS No. AD-726 341 : PC $3 00 MF 
$0.95. 

SUPPORTED BY U S Dept of Defense • Army 

16.0008, BODY RECOVERY DOG 

II'.L. QUINN, U.S. Army. Land Warfare Laboratory, Aberdeen 
Proving Ground, Maryland 21005 

Abstract: A four-month study that demonstrated the feasibility 
of training dogs to search for and locate human casualties 
under conditions that might exist in the aftermath of man¬ 
made or natural disasters was conducted as a joint project by 
the U.S. Army Land Warfare Laboratory and the U.S. Army 
Infantry School. Pour body recovery teams, each consisting 
of a dog and iis handler, were trained to search in mud, 
water, rubble of demolished buildings, wrecked vehicles, and 
in sanitary nils and dumps for simulated human casualties, 
fhe teams are available for employment by civilian as well as 
by military authorities in the event of a disaster 

®ub. May 73: 49p„ NTIS No. AD-763 219: PC $3.00 MF 


P. VfLL.ONE, U S. Natl. Aero. & Space Adm., Goddard Space 
Flight Center, Grcvnbelt, Maryland 20770 (0.362(4) 

Solve the acute problem facing Search and Rescue (SAR) 
agencies in minimizing the time interval between the occur¬ 
rence of a mishap anil the initiation of rescue efforts 
Document provided to S S.I 1:. hy the I.R A.I.S. 

SUPPORTED RY U.S Dept of Transportation • Coast Guard 

16.0010, SEARCH AND RESCUE- COMMUNICATION-. 

GLOBAL RESCUE ALARM NET (GRAN) 

I V.R. CRAWFORD, U.S. Navy. Air Test Center. Patu\ent River, 
Maryland 20670 

Determine the feasibility of using satellites to receive and relay 
low power distress signals to provide world-wide search and 
rescue capability. 

Conduct tests utilizing low power radios t 25U-600 mw) to ac¬ 
cess present satellites Determine ability of satellites io 
receive and translate the low powet signal. Omega retrans¬ 
mission techniques being developed to provide precise lo 
cali/ation of personnel in distress. Omega signals analyzed at 
monitoring ground station. 

Supporting agency address information. Naval Air Systems 
Command AIR 340F, Washington, D.C. 20360 
SUPPORTED BY U.S. Dept, of Defense - Navy 

16.0011. PUBLIC HEALTH SRUVICF. DISASTER 
ASSISTANCE REPORT'JULY 1967-JUNE 1970 
UNKNOWN, U.S Dept of lllth lul. & Wcl., PUS Mlth 
Serv. & M.IL Adm.. Rockville, Maryland 20852 
1 his report covers assistance provided by the U.S. Public 
Health Service (PiIS) during 79 disasters that occurred in 
the United Stales from July 1. 1967 through June 3d, 1970. 
It is a consolidated icporl based on cl.lily statements that 
were issued from Department of Health, Education, and Wel¬ 
fare Regional Offices by Emergency Health Services Program 
Directors who arc responsible for coordinating all PUS dis¬ 
aster activities It is possible that some disaster assistance and 
relief activities were not reported to the PUS coordinating of¬ 
fices ant) therefore not sent lo headquarters in Washington, 
D C. T hus, they would not appear in this report. Also in¬ 
cluded is materia) that outlines PfIS assistance of States and 
several foreign countries during disease outbreaks, epidemics, 
and threatened epidemics. 

In this report there were 26 disasters of sufficient magnitude 
that the President of the United States declared them majnj 
disasters, making the Stales in which they oecured eligible 
for financial and other assistance provided by the Federal 
Disaster Act (PL 875). This Act. administered by the Pic- 
sklent's Office of Emergency Preparedness (OEP), enables 
States and local governments to receive supplemental Federal 
assistance that includes money, medicines and other con¬ 
sumable supplies, protective and other services to help 
preserve life, and emergency repairs to damaged or destroyed 
pohlic facilities. 

Puh. April 1971; 54pp., Public Health Service Publication 
1071-A- 12. Emergency Health Series A-12. 

Abstract provided by FDAA. 

SUPPORTED BY U.S. Dept, of Hlth. Ed. & Wcl. • 
H.SM.H.A 

16.0012, HELICOPTER AMBULANCE SERVICE TO 
EMERGENCIES 


MAJOR DISASTER TYPES 


Abstract: The study concludes that helicopter ambulance ser¬ 
vice would he reasonable in the outlying areas of the state 
because: Ground ambulance service with adequately trained 
personnel is not readily available in the remote areas of the 
state; Medical facilities are not as numerous and do not have 
the capabilities of caring for the critically injured I hts neces¬ 
sitates transfering the patient to a larger medical facility in a 
metropolitan area, Transfers of the critically injured from 
outlying hospitals to a metropolitan area via helicopter with 
its greater speed and smoother ride would he the greatest 
service a helicopter could offer 

Pub. Mar. 71: |6lp., NTIS No PH-200 308: PC S3.00 ME 
SO.95. 

SUPPORTED BY U S Dept, of Transportation • F.H A. 

16.0013, COORDINATED ACCIDENT RESCUE EN¬ 
DEAVOR, STATE OF MISSISSIPPI (PROJECT CARE- 
SOM) • VOLUME I • OPERATION STRUCTURE AND 
PROCEDURES 

J.F.. CLARK, Mississippi St. University, School of Engineering, 
State College, Mississippi 39762 

Abstract: Project CARE-SOM was a l .Vmonth study of a total 
emergency medical service system The concept of the total 
system which involved the application of new technic|ues and 
existing technology was developed by the authors who are 
engineers and researchers. Advice anti the services of experts 
anti personnel in the fields of law, medicine, communica¬ 
tions, and law enforcement were obtained through an adviso¬ 
ry committee The system was operated by local people who 
were a part of the existing emergency medical services in¬ 
cluding physicians, hospital personnel, ambulance attendants, 
and law enforcement officers. The cooperation of these peo¬ 
ple was essential if meaningful results were to he obtained. 
The performance of the system was recorded through a data 
collection program and measured by the Project research 
staff at Mississippi State University. Certain aspects of the 
system were stimulated by a mathematical model using field 
data as input. 

Pub. Sep. 70: I84p„ NTIS No. PH-199 756: PC $3.00 ME 
SO.95. 

SUPPORTED HY U S. Dept, of Transportation • F.H.A. 

16.0014, CONSOLIDATED SYSTEMS OF EMERGENCY 
SERVICES • NEBRASKA (PROJECT 20120) 

D.G. PENTFRMAN. State Off. of the Adjl. Gen.. Lincoln, 
Nebraska 

Abstract: The purpose of the demonstration project was to 
develop a flexible, comprehensive methodology for evaluat¬ 
ing and improving emergency medical service systems on the 
highways of the State of Nebraska, and implement a total 
system concept which would demonstrate the maximum use 
of multidisciplinary subsystem for rapid rind effective 
response to the urgent needs of highway sick and injured, 
and to establish an emergency notification, 'dispatch, and 
assistance program for highway accident victims. I lie 
research program consisted of eight elements for detailed stu¬ 
dy. They were: notifications, video tape documentation; am¬ 
bulance attendant and training; one county road equipment 
test; computer assist information system; comparative analy- 

„ 1«- An/ nrni.n/l nmh v'lfll f /'til'll SIM L-t V: Tn 


I6.00LS, DEVELOPMENT OF A DISTRESS 
AND LOCATING SYSTEM (DALS) FOR SF.< 
RESCUE MISSION 

{UNKNOWN, Benkers Laboratories Inc., Smithtotv 
I 1787 (025086) 

Development of a distress alerting ami locating sysi 
for search and rescue mission. This system wi 
combining an alpha-numeric identification and d 
readout capability into a Rankers Locate Moc 
Track and Position System. The alpha- numeric i 
readout capability, i.e. CG-30.515, was dcvclopu 
Electronics Bankers Laboratories will modify t 
track and position equipment to incorporate this 

Document provided to S S.J.fi hy the T.R.A.I.S. 

SUPPORTED BY U S. Dept, of Transportation - 

16.0016, ANALYSIS OE EMERGENCY MED 
VICES COLUMBUS AND ALL ERANKLlb 
POLITICAL SUBDIVISIONS 

R.C. CHASE, Ohio .State University, School o 
Columbus, Ohio 43212 

Information of the emergency medical service 
throughout Franklin County during a four month 
will be gathered to field test an existing HEW s> 
sis model of emergency medical service. The r< 
study will be used to develop recommendations ; 
site the feasibility of developing a program whi 
applied to other cities in Ohio. 

SUPPORTED BY Ohio Slate Government • Colin 

16.0017, THE SALVATION ARMY • ITS ST 
OPERATIONS, AND PROBLEMS IN DISASTEI 

J.L. ROSS, Ohio Slate University. Disaster Reset 
Columbus. Ohm 432 10 

Abstract: The history and organizational structure • 
lion Army are discussed with attention directed 
religious ami social welfare orientations of the ■ 
The report focuses on disaster relief operations, 
the general conditions influencing (lie participalii 
gani/ation in contemporary major community en 
America. Included in the report »s an illustration 
of operations the Salvation Army engages in, in t 
large-scale hurricane. The implications for Sah 
operations in a nuclear environment are also pres 

Pub. Dec. 69: 68p., NTIS No. Ad-709 676: U( 
$0.65. 

SUPPORT ED BY No Formal Support Reported 

16.0018, SYSTEMS ANALYSIS OF EMERGE:! 
DELIVERY 

H'./L HAMILTON, Univ. of Pennsylvania, School 
Philadelphia, Pennsylvania 19104 

Planning for emergency services has typically b< 
and inadcquntc. Emergency care in most com 
pends upon a fragmented collection of transpoi 
muntcution, hospital, and physician services. Des 
emergency medical care system is assuming an 
important role in the delivery of personal he. 
The emergency room hns replaced the vanis 
family physician in many areas and is now the pr 

t f rtanorfil mrtrHr** fr\r mrtt in Dm r\ 


emergency medical services. Specific aims of ihc proposed 
research include the development, application, and evalua¬ 
tion of a simulation model of the emergency care system. 
Past descriptive studies and modeling efforts have generated 
u suitable data hase for the proposed research. 

The research plan is to. (I) conduct an extensive information 
search into previous descriptive and normative studies of 
emergency care systems; (2) to develop a realistic model of 
emergency medical care delivery and validate the model 
using available data with Philadelphia as the lest site; (3) to 
use the model to analyze possible improvements in emergen¬ 
cy care organization and delivery. Ml to evaluate ami docu¬ 
ment the findings, and (5) to develop a long term research 
program for extending the methodology to planning for the 
delivery of other outpatient services. 

SUPPORTED BY US Dept of Hlth. Ed N Wei • 
H.S M.H.A 

16.0019, RECOVERY KROM NATURAL DISASTERS • IN¬ 
SURANCE OR FEDERAL AID 

UNKNOWN. Univ. of Pennsylvania, School of Commerce, 
Phduc/elp/tui. Pt’iiiiw/vdiun 19104 

A case for a system of disaster insurance io replace the current 
federally subsidized disaster relief policy. In the last twenty 
years, as the cost of repairing damage from natural disasters 
has come increasingly to he treated as a puhlic responsibility, 
federal disaster aid has risen from $52 million (fiscal 1953) 
to over $2 5 hillion (fiscal 1973) Professor Kunceuther 
shows (hat ihc current disaster relief program has failed to 
discourage individuals from locating in hazard-prone areas 
and may, in fact, reinforce their reluctance to insure them¬ 
selves against potential losses. 

How would the disaster victim and the federal government Lire 
if an insurance program were to replace the present SEJA dis¬ 
aster program? Professor Kunreuthc-r provides a quantitative 
answer to this question through a detailed analysis of Small 
Business Administration disaster loan Hies covering the San 
Fernando Valley earthquake (1971), the Rapid City flood 
(1972) and Tropical Storm Agnes (1972). He finds that, on 
the average, disaster insurance is preferable to federal dis¬ 
aster relief from the point of view both of the homeowner 
and of the federal government. 

Pub. Dec. 73: 7Ip.. Eva!. Studies 12 Dec. 73, ISBNO-8447- 
3122-6. Amer. Enterprise Inst, for Pub. Policy Res. IVash.. 
D.C., PC $3.00 

Abstract provided hy FDAA. 

SUPPORTED BY No Formal Support Reported 

16.0020, TRAINING PROGRAM FOR CRISIS INTER- 
VENORS 

UNKNOWN. Western Health Systems Inc., Rapid City. South 
Dakota 57701 (HSM-42-74-l7(OD)) 

The Contractor shall, through its Committee of Mental Health, 
plan, develop and implement a Mental Health Training Pro¬ 
gram for Crisis Intervenors (also referred to as ‘Natural Hel¬ 
pers’ and ‘Trainees') to deliver services to the people of the 
Sixth Planning and Development District of South Dakota af¬ 
fected by the flood of June 9, 1972 and to provide for an 
evaluation of the training and the trainee’s practicum rele¬ 
vant to the delivery of mental health services. 

The Contractor wj|| search for, find and train within the com¬ 
munity 'natural helpers' (crisis intervenors) who will reach 
out and identify those with mental health problems, discover 


and improvement of the troubled individual's cm 
the organization of groups (or use of existing gn 
with community problem areas that contribute 
stresses. The 'natmal helpers' (crisis intervene 
provide treatment for those clients with emotion 
bm will be trained in their detection and refer i 
propriale professional mental health specialists fa 
The training program will train and assist the 
trainees in die implementation of the ‘Scare) 
model in their work setting. The professional ira 
assisted hy MIND in developing concepts r»: 
descriptions, h) reflections, c) natural manageir 
neighlvorhoods, neighboring patterns and rout: 
identification of additional staff and e) concept: 
trainee relationships and (he relationship of the 
trainees to Hie community. 

In-service training will he provided hy I.ntheian So 
Staff throughout the year of the Project to 
trainee's skills in communication. The (raining d 
group sessions with one or two trainers to cox 
listening, problem solving and small group organi 
SUPPORTED HY US. Dept, of HUH. I'd. 
A.D.M.IIA 

16.0021, MANAGEMENT OF 1NSUKAULE RISK 
MR. RADUNUOP, Univ. of Tennessee. Agricult 
meat Sta., Kno.wdie, Tennessee 37916 (TEN0027 
Objective: Determine the extent and effectiveness 
farmers use crop insurance; determine the c; 
owned fry Tennessee fanners, Hie insurable ns 
llie.se values arc exposed, and llic risk numagcim 
employed; and appraise risk nmnagcmciil progra 
employed with reference to values exposed, the 
insurance coverage, their cost and indemnities pa 
Approach: Data from records available with the 5 
Crop Insurance Corporation will he used to sc 
with homogenous risk in crop production. R< 
counties will then be selected and a random sa 
mers drawn from each county and interviewed 
formation oil crop insurance programs. These 
also supply data on capital values owned, insural 
risk management strategies employed- Indii 
management within developed risk dassificati 
established with reference to values exposed to r 
surancc coverage, effectiveness of risk strategi 
urn) loss probabilities. Model risk management s 
be constructed and resolved through linear n 
minimization procedures. Comparisons wilt be 
ferent types of insurance. Guidelines to nssis 
make sound lisk management decisions will be p 
Progress: One hundred sixty East Tennessee farm 
information on risk circumstances and insuran 
used to protect values at risk. From these dati 
overall insurance management effectiveness wor 
The quantitative variables used were the value 
surance coverages, and financial reserves, hiso 
urns averaged $257 per farmer in 1969 to eov 
values at risk -mostly (heir physical assets wlv 
$22,000 per farmer. These farmers, however, u 
15% of their insurance budget to protect th< 
about 30% of ibeir replacement value. Oth' 
budget allocations were: 8% to cover possible f 
from the tobacco crop; 24% for automobile ins 
for hospitalization insurance; 14% for life insura 


MAJOR DISASTER TYPES 


16 . 0026 , 


SUPPORTED HY US Dept of Agriculture - C S.R.S. 

16.0022, EVALUATION OF POLICY-RELATED 
RESEARCH IN THE FIELD Ol- MUNICIPAL. SYSTEMS. 
OPERATIONS. AND SERVICES - EMERGENCY MEDI¬ 
CAL SERVICES 

H. PI.AAS, Univ. of T ennessee, School of I jberoF Arts. Knox¬ 
ville, TVmu'.sm' 37016 

The purpose of this study is to review the research in Municipal 
Emergency Health Care Services (ElICS) and to systemati¬ 
cally evaluate the usefulness of the research for municipal 
policy making. 

Currently EHCS is once again being recognized as a vital part 
of the health care system. In the process, traditional concepts 
of organization and administration are being challenged as in¬ 
appropriate for the conditions now current in urban ami rural 
America Municipal governments and urban communities arc 
particularly being challenged to reconsider their place in the 
provision of emergency health care services 

The purposes of this study are. ( I ) to assemble and classify 
research in EHCS. (2) to propose a conceptual framework 
for EHCS which will he useful for doing the following: a) 
evaluate the validity of various pieces of research from the 
perspective of the adequacy of research design and 
methodology; h) to evaluate the contribution of the research 
to total systems gains and to evaluate its credibility in the 
light of other studies; and c) to determine the policy 
relevance of the research, including impact on patient 
recovery, system acceptable costs and to test the policy 
utili/minn resulting from the studies 

SUPPORTED »Y US. N,ul. Science Foundation 

16.01)23, DESIGN lO ESIAIII.ISII A I HASmi.E PLAN EOR 
EMERGENCY MEDICAL CARE. IN THE 
METROPOLITAN NASHVILLE-MIDDLE TENNESSEE 
REGION 

C l' UOSJIhN, Urban Obs. of Met. Nashville. Nashville, /<•«■ 
nesscc 

Abstract: The need is shown for coordination and integration of 
existing health-care facilities to increase efficiency and allow 
geographical expansion of emergency medical services. I he 
proposed design describes both available and needed soft¬ 
ware (system design charts, personnel) and hardware (air 
and ground vehicles, data and communication systems) in 
three major areas: hospital-medical services, communication- 
information. and ambulance/on-site services. Links are 
needed with other agencies (police, fire) for coordination 
and supplemental information (e g. traffic, road and weather 
status). The recommended plan has been implemented and is 
now operational in middle fennessce. 

Pub. Jon. 711. 20p., NTIS No. PB-23H D5D/U PC’ $4.UU ME 
$1.45. 

SUPPORTED DY (J S. Dept of Housing & Urban Develop¬ 
ment 

16.0024, THE ROLF OI- HELICOPTERS IN EMERGENCY 
MEDICAL CARE SYSTEMS 

IIP. SKOGMAN, Texas A & M University System, School of 
Engineering, College Station, Texas 77X43 

Abstract: The major purpose of this paper is to contribute 
toward improved emergency medical cate. I'he results of 
helicopter performance in civilian air rescue operations are 
presented Suggestions as to the future role of helicopters 


SUPPORTT'D UY Texas A. &. M. University System 

PUHI.IC ASSIST ANCE 

16.0025, URHAN GEOLOGY PLAN LOR CALIFORNIA • 
THE NATURE. MAGNITUDE, AND COSTS OF GEOLOG¬ 
IC HAZARDS AND RECOMMENDATIONS FOR THF.IU 
MITIGATION (AllimEV) 

Ui\'K\'Oh'\’. State Div. of Mines Si Geology. Sacramento, 
California 75X I 4 

The results of a three-year study of geologic problems in 
California are presented The total projected loss attributable 
u> properly damage, life loss and hiss of mineral resources, 
including hath direct ami indirect costs, caused by ten 
geologic problems in California from IV70 to 2000 is esti¬ 
mated to be S55 billion. Four problems- earthquake shaking, 
loss of mineral resources, landsliding. and flooding-account 
tor OX percent of (he total projected loss The remaining 2 
percent of the estimated loss is due to erosion activity, ex¬ 
pansive sods, fault displacement, volcanic hazards, tsunami 
hazards, and subsidence. 

The slate of the art relative to measures to reduce losses 
caused by the ten geologic problems is reviewed and 
henefiheost ratios are presented foi each problem. An esti¬ 
mated S3X billion of the $55 billion total projected loss could 
be prevented by application of current state- of-the-arl loss- 
reduction measures I he total cost of applying these mea¬ 
sures is estimated at $6 billion, for an overall benefit, cost 
ratio of (v2.l. In addition, then, to satisfying the needs for in¬ 
creased public safely and the social ami political concerns 
therefor, geologic hazards loss-reduction is also 'good busi¬ 
ness ‘ 

The degree of effectiveness of the various types of loss-reduc¬ 
tion measures possible arc reviewed and recommendations 
are presented. The most clfective action that can be taken is 
for cities anil counties in strengthen atul diligently enforce 
existing grading ordinances and building codes. 

A methodology for selling priorities for the application of lass- 
reduction measures is presented. The study concludes (hat no 
single ranking of priorities with respect to localities, specific 
problems, or particular loss-reduction programs, is feasible; 
Init the actions taken should commence in the more popu¬ 
lated anil the more hazardous arcus 

Pub. 73; I I 2p . No copy Info available. 

Abstract provided by FDAA 

SUPPORTED HY U S. Dept, of Housing & Urban Develop¬ 
ment 

16.0026, DEMURS CLEARING TIMES AFFECTING CRITI¬ 
CAL SURVIVAL ACTIONS 

T.N. M'll.l.tAMSOSl, Jacobs Associates, San Tramiseo, Califor¬ 
nia 04 I I I 

Abstract: Clearing of emergency rescue routes through street 
debris would be ;l most urgent operation following a nuclear 
attack or other massive debris-causing event. Paths at least 
wide enough to pass ambulances, rescue vehicles and fire 
trucks will he requited where there may be survivors or 
facilities which must be protected for survivors. This study 
analyzes the debris potential in 24 residential situations rang¬ 
ing from single family units to multi-story apartments, all sub¬ 
ject to 2.4.6 and Id psi overpressures The effectiveness of 


KUO MUg. IJ*p . I'lU mi- rtu-iuu jmiij. il 
$1.45. 

SUPPORTED BY U S Dept of Defense • Army 

16.0027, IMPROVISING ELECTRIC POWER FROM IN¬ 
DUCTION generators during prolonged 

POWER OUTAGES 

R ff BLACK, U R S Systems Corporation. San ,\1nteo, Califor¬ 
nia 94402 

Abstract: The objective of the work is to: Determine the feasi¬ 
bility of using large induction motors as induction generators; 
Wotk out the problems attendant with using engine genera¬ 
tors and induction generators as improved or temporary 
sources of electric power during prolonged power outages. 
Prepare the manuscript for a guidance and procedures 
manual for utilising emergency power sources. 

Pub. Sep. 71. 75p., NTIS No AD-741 3H6: PC $3.00 MF 
SO.95 

SUPPORTED BY US Dept of Defense • Army 

16.0028. ASSESSMENT OF RESEARCH ON NATURAL 
HAZARDS 

JK HAAS, Univ. of Colorado. School of Arts, Boulder, 
Colorado 80304 

This supplements NSE award (GI-32942). The principal objec¬ 
tives of the basic award are to: I) develop standard criteria 
for the production of social and economic cost data on major 
natural ha/.ards and to determine the population at risk; 21 
assess for the nation, its regions and stales the present and 
prospective economic and social cost from major natural 
hazards and alternative feasible ways ol reducing these, 3) to 
ptepare a program statement of needed research and the ex¬ 
pected payoffs, and 4) to involve academic and user commu¬ 
nities throughout the research process. 

All of the items in the supplemental budget are consistent with 
the above objectives- The supplemental budget will enable 
the project staff to develop much more adequate utilization 
plans through a more generous publication budget and the 
conduct of a major conference at Estes Park, October 15-19, 
1973 The supplement also makes provisions for the con¬ 
tinued use of its active and concerned Advisory Committee. 

I he supplement requests funds for additional computer costs 
and a related subcontract to Travelers Insurance Company 
for additional labor on the simulation models which this pro¬ 
ject has been developing, fhc simulation model for floods, as 
noted by documents in the project file, has already been used 
by the U S Corps of Engineers. The Advisory Committee has 
continued to encourage the project’s modeling efforts. At its 
last meeting the Committee again strongly endorsed this 
work and urged that additional funds be secured through a 
supplement! request. Mr. Robert Schnabel. Chief, Disaster 
Preparedness Division. FDAA. expressed the hope that his 
agency would soon he able to utilize the project’s models. 
The initial award provided 511,500 for computer services 
and this sum has been expended or cncumhered. The supple¬ 
ment requests $12,168 for additional computer work and 
$4,616 foi labor on a related subcontract with Travelers In¬ 
surance Company. 

The expanded utilization effort which this supplement supports 
will aid the SSHR Division in its efforts to evaluate the 
products from the research which it supports. 

SUPPOR TED DY U S. Natl. Science Foundation 


D SiCCONNAUGHEY, Natl. Acad of Sciences, 
District of Columbia 200.37 

Reduction in the time from the onset of initial r 
until the provision of definitive medical care ol 
dous potential in saving lives and reducing disab 
tering. Although relatively little can be done to r 
lance travel time, communications techniques o 
tial benefits by. improving citizen entry into i 
system, coordinating the dispatch of resources, < 
Hospitals are alerted for arrival of patients, ai 
professional medical advice anil definitive inte 
route or at the scene of need 

Funds grafted under this program will be utilized fc 
and development costs of organizing a new < 
system Examples of such costs are- training 
emergency dispatchers and ambulance attendant 
cations hardware (such as mobile radio units an 
stations), and educating citizens in the use of the 
program is planned as a one-time national eff 
commitment provided for any financial support c 
ing basis, and is viewed as a needed major 
establish well-planned, compatible, regional cmci 
cal communications systems to coordinate cm 
disaster medical services throughout geographic ;i 

SUPPORT ED BY R. W. Johnson l-ound. ■ New 
N.J. 

16.0030, NATURAL DISASTERS - SOME EMPH 
ECONOMIC CONSIDERAT IONS 

G'.r .5/1F, U S. Dept, of Commerce. Null. Bureau < 
Washington, District of Columbia 2U234 

T his study examines the extent of some of the los 
from natural disasters. An estimate of these losse 
ry in order to determine the potential benefits l! 
realized from mitigating the negative economic t 
natural disasters. Absolute and relative losses rc 
hurricanes, floods, earthquakes, and tornadoes at 
T his data will help individuals, communities, and 
government make belter decisions as to how and 
protection against disasters should be provided, 
(ion of benefit-cost analysis for choosing the opt 1 
protection against disasters is also discussed. Ri 
lions are made for further research in dete 
economic feasibility of various techniques i 
mitigate the losses from disasters. 

Pub. pel) 74: G3p., U.S. Govt. Prim. Office, SD G 
or NTIS. 

Abstract provided by FDAA. 

SUPPORTED HY U.S. Dept, of Commerce • N.B 

16.0031, EVALUATION OF EMERGENC 
SYSTEMS 

/?.// EMERY, U.S. Dept, of Transportation, Fedc 
Administration, Washington, District of Coho 

(2R530&1610) 

Existing emergency communication systems arc cut 
data accumulated on their operation to establish 
ship of significant system characteristics to scrvici 

Document provided to S.S.LE. by the H.R.I.S. 

SUPPORT ED BY U.S. Dept, of Transportation -1 

16.0032, NATIONAL SEARCH AND RESCUE 
MUNICATION SYSTEM PLAN (PINSARS) 


MAJOR DISASTER TYPES 


16 . 0039 , 


(' MUNDO, U S. Dept, of Transportation. Transportation 
Systems Center. Cambridge, Massachusetts (0388880(TRALS) 

The objective of this effort is to develop a conceptual plan for 
integration of search and rescue SAR telecommunications 
alerting and locating devices currently in being or under 
development. This requires an understanding of existing elec¬ 
tronic SAR devices presently being used in military and civil 
applications as well as devices under development by the 
military and civil agencies. SAR telecommunication require¬ 
ments and responsibilities must be interfaced with technical 
potentialities and economic constraints From this interface 
analysis an optimum system will be postulated. A time 
phased plan will be prepared projecting the development, 
testing, and implementation sequence. 

Document provided to S.S.l.E. by the T It.ATS. 

SUPPORTED BY U.S. Dcpl. of Transportation • Off. See. 

16.0033, COMMUNICATIONS IN NATURAL DISASTERS 

R.A. STALLINGS, Ohio State University. Disaster Research 
Center, Columbus, Ohio 432 10 

Abstract: Field data collected on a sample of twenty-four natu¬ 
ral disasters in the United States during the years 1063 
through 1910 are analyzed in a summary of communication 
processes and problems. Communication is defined as a 
process in which messages are sent from one point to 
another, while communication structure denotes the pat¬ 
terned relationships among parts linked in this process Three 
kinds of communication structures are examined. Internal 
communication refers to message transmission between 
points within single organizations; interorganizationnl com¬ 
munication involves messages passing between two or more 
separate organizations; and public-to-organizntion communi¬ 
cation refers to messages received by groups from a number 
of individual members of the general public In the discus¬ 
sions of each of these three types of communication relation¬ 
ships, typical problems encountered in disaster situations are 
mentioned, the more common ways in which communication 
capability is increased anil demands i educed are outlined, 
and the most frequent changes in communication patterns in¬ 
itiated following involvement in an actual disaster are 
described. 

Pub. Jnn. 71: 58p., NILS No AD-723 993: PC $3.00 MF 
$0.95. 

SUPPORTED BY U.S. Dept of Defense • Army 

16.0034, DESIGN AND IMPLEMENT A TRANSIT SYSTEM 
FOLLOWING A NATURAL DISASTER 

UNKNOWN, Luzerne Co. Transp. Authority, \YHkes Harrc, 
Pennsylvania 18711 (2R84232619) 

The purpose oi this project is to design and implement a transit 
system for use following a natural disaster with maximum re¬ 
tention of emergency generated riders. Ways of reducing 
auto congestion in the central business district are to be 
devised. 

Document provided to S.S.l.E. by the H.R.I.S. 

SUPPORTED BY U.S. Dept, of Transportation - U.M.T.A. 

DISASTER MITIGATION 


The purpose of this study is to develop methods for evaluations 
of impacts of highways on natural factors and natural factors 
on highways, means of broadly mapping such relationships, 
anti means of conveying useful information for system and 
corridor location and design study stages Natural factors in¬ 
clude tides, floods, snows, subsidence, wind, fog, frost, ero¬ 
sion and earth movements, and earth heat. 

Document provided toS.S.J.F. by the H.R.I.S. 

SUPPORTED L3Y U S Dept of Transportation • P H.A. 

16.0036, PLAN FOR AN IMPROVED COMMUNICATIONS 
SYSTEM SERVING THE EMERGENCY SERVICE DE¬ 
PARTMENTS OF THE CITY OF LOS ANGELES (AU- 
BRliV) 

UNKNOWN, Hughes Aircraft Company, Iitllcrinn, California 
92634 

Ahstracl: Because increasing requests for emergency services 
threaten to completely outgrow present capabilities for han¬ 
dling them, the City of Los Angeles recognized the need to 
develop an improved Emergency Command Control Commu¬ 
nications System fin thciT emergency service departments • 
police, fire and ambulance. 1 lie study defines a conceptual 
design and a muster plan for such an integrated system. 

Pub. Jan. 7): «19p., NTIS No. PII-202 250: PC $3.00 ME S0.95. 

SUPPORTED BY No Formal Support Reported 

16.0037, OPTIMUM UTILIZATION OF GOVERNMENT 
AND NON-CiOVERNMEN T COMMUNICA TIONS 
RESOURCES 

A.W. WUKiAN'T, Stanford Research Institute. Menlo Park, 
Californio 94025 

Abstract: A number of communication resmuces exist that are 
applicable to and available Tot Civil Defense emergencies to 
augment and substitute for common carrier nncl other prima¬ 
ry communication means The study describes the resources 
and comments on their applicability and Hie constraints on 
their utilization A useful technique for providing guidance to 
local communications directors to assist in optimum use of 
communications resources is described. 

I’uh. Oct 71: 160p.. NTLS No. AD-734 855: PC $30(1 MF 
$0.95. 

SUPPORTED BY U.S. Dept, of Defense - Army 

16.0038, URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE, MAGNITUDE, & COSTS Ob' GEOLOGIC 
HAZARDS A RECOMMENDATIONS FOR THKIR 
MITIGATION (ABBREV) 

J.T Al.i'ORK, State Div. of Mines A Geology, Sacramento, 
California 95814 

Abstract: This report recommends loss-reduction measures for 
10 geologic problems which collectively threaten an esti¬ 
mated $55 billion loss in California’s urban areas from 1970 
to 2000. The problems arc earthquake shaking, loss of 
mineral resources to urbanization, landsliding. flooding, ero¬ 
sion activity, expansive soils, fault displacement, volcanic 
hazards, tsunami hazards, and subsidence. The report 
describes the nature, distribution, amt magnitude of each 
problem, as well ns costs anti effectiveness of possible loss- 
reduction measures, and agencies responsible for those mea¬ 
sures. 

Pub. Jun 73: l I Ip,. NTLS No. PO-222 447/5: EC S7.7S MF 
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fl.L I.AMOUREUX, System Development Corporation. Santa 
Monica, California 90*106 

Abstract: The finul report of the improved outdoor alerting and 
warning project describes the role of improved outdoor alert¬ 
ing and warning in the overall warning system as it is cur¬ 
rently being developed It also describes the conclusions and 
recommendations concerning the arcus identified us requiring 
further research and development. 

Pub. Oct. fig-. Hip.. NTIS No. AD-5545 552: PC 53.00 MF 
SO 95. 

SUPPORTED BY No Formal Support Reported 

16.0040, REGULATION OF GREAT LAKES WATER 
LEVELS - A SUMMARY REPORT/1974 

UNKNOWN, Internal. Joint Commission, Washington, Ihsttut 
of Columbia 20440 

The report contains analyses, findings and conclusions of a 
study of the various factors which affect the fluctuations of 
the water levels of the Great Lakes, and which determine ac¬ 
tions that would be practicable and in the public interest 
from the points of view of both the United Slates and 
Canadian Governments, for the purposes of bringing about u 
more beneficial range of stage for. and improvement in: (a) 
domestic water supply and sanitation; (1>) navigation, (c) 
water for power and industry; (d) flood control; (e) agricul¬ 
ture, (f) fish and wildlife, (g) recreation; and (h) other 
beneficial public purposes The report also contains Great 
Lakes physical anti hydrological data. 

Pub. 1974: 37p.. No copy Info available. 

Abstract provided by FDA A. 

SUPPORTED I3Y No Formal Suppuri Reported 

16.0041, REGULATION OF GREAT LAKES WATER 
LEVELS REPORT TO THE 1NT HRNA‘1 IONAL JOINT 
COMMISSION RY THE INTERNATIONAL GREAT 
LAKHS LEVELS HOARD 

UNKNOWN, Internal. Joint Commission, Washington, Dishict 
of Columbia 20440 

The purpose of this study are: (I) to review the various factors 
affecting the fluctuations of the water levels of the Great 
Lakes; (2) to determine die feasibility of regulating further 
the water levels in the Great Lukes and connecting channels 
so as to bring about u more beneficial range of stage and 
other improvements for the purposes enumerated in the 
Reference; (31 to determine the changes in existing works or 
other measures within the basin needed to accomplish such 
regulation that would be practicable and in the public in¬ 
terest. (4) to provide an estimate of the costs of such mea¬ 
sures; and (5) to indicate the probable effects, beneficial or 
adverse, in each country of any regulation plans or measures 
proposed. The study considers all major interests affected by 
the vvnter levels of the Great Lakes. 

Pub Dec 73: 244p , No copy Info. Available 

Abstract provided by FDA A. 

SUPPORTED DY No Formal Support Reported 

16.0042, EMERGENCY EQUIPMENT STANDARDS 

4.T HORTON , U.S. Dept, of Commerce, Natl. Bureau of Stan¬ 
dards. Washington, District of Columbia 20234 
i annua iwNnv-i 


Expected results. Report on Emergency Veli'u 
Lights; State of the Art. Standard for Flashing 
dard for Sirens. User Guidelines for Lights ami S 
SUPPORTED RY U.S. Dept of Justice 

16.0043, ESSA AND OPERAT ION FORESIGHT 
UNKNOWN, U.S. Dept of Commerce. Natl. De¬ 
mos. Admin., Washington, District of Columbia 2( 

A report on ESSA's performance before and durii 
floods in the Midwest. Maroh-April I960, based 
ul how F.SSA's River and l-Tood Forecast ami 3 
vice performed during the disastrous flood situut 
occurring in the Midwest. This report is a revie 
fcctivcncss of forecasts and warnings prior to mi 
disaster. 

Pub. May 69: 44p , FSSA/Pt 690030, U.S. Dept 
ESSA 

Abstract provided hy FDAA 

SUPPORTED RY U.S Dept, of Commerce - F.S. 

16.0044, MINIMIZING DAMAGE TO REFINFJ. 
NUCLEAR ATTACK. NATURAL AND Ol 
ASTERS 

M M. STF.PJILNS, U.S. Dept of the Interior. Offi 
Gas. IFas/wigmu, District of Columbia 20242 
Abstract: The object of this publication is to 
refinery management and technical personnel: ( 
turc of the possible damage to installations ani 
caused by hurricanes, tornadoes, fires, 
earthquakes, and the similarity of such lorci 
created by nuclear weapons; (2) The probable 
magnitude of the destruction resulting from n bin 
disaster; (31 The research done hy government 
agencies and industry which point out ways to > 
modem oil refinery to make it more damage a 
sislant within the realm of economic judgmeu 
Other problems to be expected in time of war. 
Pnh. Feb. 70; 256p., NTTS No. AD-773 048/4; P< 
$1.45. 

SUPPORT ED BY U.S. Dept, of Defense • Army 

16.0045, SUMMARY REPORT - WEATHER f 
HON • FISCAL YEARS 1969, 1970, 1971 
H.C KOCH, Gcomci Incorporated, Rockville, Mtiryl 
This report summarizes the important devdopmeii 
attempts to modify the weather that have occu 
United States and abroad during (he Federal fiS' 
1969, 1970 and 1971. The nclivities covered im 
vational and experimental studies in the field 
laboratory. The weather phenomena include nti 
fall, hurricanes, tornadoes, hailstorms, and fog. 
evaluating social, economic, legal, and ecologies 
considered in addition to the technical aspects. 
Pub. May 73: I63p„ Pub. USDC. NOAA. C»PO 
0317-00101. PC SI.25. 

Abstract provided by FDAA 

SUPPORTED BY U.S. Dept, of Commerce - N.O. 
6.0046 FEDE I * O WE THE D 
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16 0052 , 


system needed to provide these vital services to the Nation. 
The Plan was prepared by the Interdepartmental Committee 
fur Meteorological Services and the Interdepartmental Com¬ 
mittee for Applied Meteorological Research It replaces the 
Pederal Plan for Weather Radars and Remote Displays issued 
in December 1969. 

this Plan has been developed in response to guidelines pro¬ 
vided by OMB Circular A-62 and specific findings and 
recommendations in llie Report to the Congress on Disaster 
Preparedness by the Office of Emergency Preparedness, 
January 1972, The Agnes Floods liy the National Advisory 
Committee on Oceans and Atmosphere, November 22, 1972. 
and other disaster survey reports. Concepts developed in 
earlier Plans have been updated to lake advantage of modern 
technology Federal agencies concerned with weather radar 
have participated in preparing this Plan; .specifically, the De¬ 
partments of Commerce, Defense, Interior, and Transporta¬ 
tion, the National Aeronautics and Space Administration, 
ami the National Science Foundation. 

Pub. N«v 1972; 58p , stock no. PCM 73-5 U S Dept. Comm, 
NOAA, Wash., D C. 

SUPPORTED BY U S Dept, of Commerce • N O A.A 

16.0047, A DIGITAL SIMULATION OF MKSSAOE TRAF¬ 
FIC FOR NATURAL DISASTER WARNING COMMUNI¬ 
CATIONS SATELLITE 

O'. fll'.IN, U.S. Natl Aero. & Space Adm., Lewis Research 
Center. Cleveland, Ohio 

Abstract: Various types of weather communications aic 
required to alert industries and the general public about the 
impending occurrence of tornados, hurricanes, snowstorms, 
floods, etc. A natural disaster warning satellite system has 
been proposed for meeting the communications requirements 
of the National Oceanic and Atmospheric Administration 
Message traffic for a communications satellite was simulated 
with a digital computer in order to determine the number of 
communications channels to meet system requirements. Pois¬ 
son inputs are used for arrivals and an exponential distribu¬ 
tion is used for service. 

Pub. 1972: 60p„ NTIS No. N72-32IX2: PC $5.00 ME SO.95. 

SUPPORTED BY U.S Natl. Aero. & Space Adm. 

16.0048, DISASTER WARNING SATELLITE S TUDY 

UNKNOWN, U S. Natl Aero. & Space Adm., Lewis Research 
Center, Cleveland, Ohio 

Abstract: Tim Disaster Warning Satellite System is described. It 
will provide NOAA with an independent, mass communica¬ 
tion system for the purpose of warning the public of impend¬ 
ing disaster and issuing bulletins for corrective action to pro¬ 
tect lives and property. The system consists of three major 
segments. T he first segment is the network of stale or re¬ 
gional offices that communicate with (he central ground sta¬ 
tion; the second segment is the satellite that relays informa¬ 
tion from ground stations to home receivers; the third seg¬ 
ment is composed of the home receivers that receive infor¬ 
mation from the satellite and provide an audio output to the 
public. The ground stations required in this system are linked 
together by two, separate, voice bandwidth communication 
channels on the Disaster Warning Satellites so that a commu- 

t i/'iil'nn: l*r» L- rt II ho ru.-.'li Mo 'n to nvi'nl t f (is I n it n if 


16.0049, INITIAL OBSERVATIONS ON PROBLEMS AND 
DIFFICULTIES IN THE. USE OF LOCAL EOCS IN NATU¬ 
RAL DISASTERS 

l. L QUARANTF.LLl. Ohio State University, Disaster Research 
Center. Columbus, Ohio 42210 

Abstract: An initial examination was made of the use of emer¬ 
gency operations centers (EOCs) in natural disasters in 
American society in the last eight years. Problem areas were 
noted in participation in EOCs, tasks carried out at EOCs. 
the location of EOCs, and the time of activation of EOCs. 
However, EOCs were found to be of value and important in 
:\ response to community emergencies. 

Pub. May 72: 7pNTIS No. AD-745 407: PC S3.00 MF 50.95. 

SUPPORTED BY U S Dept of Oefensc • Army 

HAZARD REDUCTION 

16.0050, PUBLIC SAETETY SUBSYSTEM • VOLUME I • 
ANALYSIS OVERVIEW 

UNKNOWN, Unknown Inst, or Indiv. Grant, Californio 

Abstract: The report is from a USAC series produced by the 
City of Long Beach, California, covering activities from 
systems analysis through Implementation and evaluation of 
urban information systems It is an overview of the systems 
analysis of the public safety function. Public safety in the 
City of Long Beach is performed by the police, fire and 
emergency preparedness departments. In addition, licensing 
and code enforcement as it relates to public safety is in¬ 
cluded. The summary report depicts current operations of 
the various public safety components and their relation to 
other municipal, state, and federal agencies The activities 
and findings related to the systems analysis, which arc 
requisite to implementing a prototype information system, 
arc documented. 

Pub. Nov. 70: 4 Ip , NTIS No. PB-208 48K-0I: PC $3.00 ME 
$0.95. 

SUPPORTED BY U.S Dept of Mousing Urban Develop¬ 
ment 

16.0051, PUBLIC SAFETY SUBSYSTEM • CONCEP¬ 
TUALIZATION TASK COMPLETION REPORT 

UNKNOWN, Unknown Inst, or Indiv. Grant. California 

Abstract: The report is from a USAC series produced by the 
City of Long Beach, California, covering activities from 
systems analysis through implementation and evaluation of 
urban information systems. It documents findings related to 
the development of system concepts at the component level. 
Components are conceptualized for the police, fire, and 
emergency preparedness functions. The concepts are derived 
from findings obtained in the systems analysis task and from 
the functional requirements which were so identified. Task 
objectives are delineated, and task methodology is given. Re¬ 
gional and state interfaces are nlso identified. 

Pub. Feb. 71: 294p , N TIS No. PB-208 489: PC $3.00 MF 
$0.95. 

SUPPORTED BY IJ.S. Dept, of Housing & Urban Develop¬ 
ment 

16.0052, THE DEVELOPMENT OF A MEANS FOR AS¬ 
SESSING EMERGENCY MEDICAL RE OU E 


16.0053, 


i tK Iypes 


extent of its medical resources At a contribution of the five- 
city study, the resources in San Jose. California are assessed, 
and then subjected to a hypothetical nuclear detonation. 
Models ate developed which evaluate the weapon effects on 
the resources and the demand for them that is generated by 
the injuries caused by the detonation. Measures of effective¬ 
ness for any post-attack medical treatment system are also 
discussed 

Pub Aug 69: 126p , NTIS No AD-866 717 PC $3.00 MF 
$0.95. 

SUPPORTED BY U S Dept of Defense • Army 

16.0053, NATURAL DISASTER OPERATIONS PLANNING 

C T. RAINEY, Stanford Research Institute. Menlo Pork. Califor¬ 
nia 94025 

Abstract This research was concerned with development of a 
genera) concept of emergency operations for natural disaster 
situations and a prototype natural disaster operations plan 
(NADOP) The concept is based on classifying the several 
types of disaster agents according to whether they have a 
destructive impact or a paralysing effect on an operating 
tone Contingencies provided for tn the concept include 
alert, distant from impact, close to impact, damaged, but 
tenable, untenable, moderate hazards, and extreme hazards 
Countermeasure actions arc identified for each contingency. 
Nine basic operating situations (BOS) arc defined according 
to the severity (negligible, moderate, extreme) of the threats 
posed by each class of disaster agent, cither singly or in com¬ 
bination. 

Pub Mar 72: 63p., NTIS No. AD-740 187: PC $3.00 MF 
$0-95. 

SUPPORTED BY U S Dept, of Defense • Army 

16.0054, ENVIRONMENTAL PLANNING AND GEOLOGY 
• PROCEEDINGS OF THE SYMPOSIUM ON ENGINEER¬ 
ING GEOLOGY IN THE URBAN ENVIRONMENT 

O R NICHOLS, U S. Dept of the (nlerior, Geological Survey, 
Menlo Park, California 94025 

'fhe quality of the environment and the application of earth 
science data to planning for urban areas are of concern to 
both the Department of Housing and Urhan Development 
and the Department of the Interior. These agencies are 
jointly sponsoring an environmental planning research and 
demonstration study in the San Francisco Bay region which 
will guide similar planning efforts throughout the Nation. 
This study is designed to develop and interpret eaith science 
data so that we may improve comprehensive planning on re¬ 
gional, county, and local scales and establish a sound basis 
for environmental decision-making when urban expansion oc¬ 
curs. 

Pub. 1971; 2<J4p„ stock No. 2300-1195, U.S. Govt. Printing of¬ 
fice, Wash., D.C., PC $2.75. 

Abstract provided by KDAA 

SUPPORTED flY U S. Dept, of Interior - Geological Survey 

16.0055, GEOLOGIC ENVIRONMENTAL MAPS FOR 

land-use planning. California 

E.ll. PAMPEYAN, U.S. Dept, of the Interior, Geological Sur¬ 
vey, Menlo Park , California 94025 

States to which project pertains: California. 

Small-scale (1:250,000) maps of coastal California are being 


large landslides, ground subsidence, and engineering p topeT . 
ties of rock and sediment units. 

Graphic and conceptual techniques depicting in map fmm uh 3[ 
is known about recency of fault displacement have bet* 
devised. Using these techniques, a pilot geologic environmen¬ 
tal map of the greater Los Angeles area has hecn compiled 
and published, together with explanatory text and table cf 
engineering properties. A map showing recency of faulting in 
coastal southern California has been prepared and will be 
released in 1974. 

The coastal strip from Point Argnello to Monterey Bay ujj| t> ( 
completed during 1974. The Monterey Bay to Point Arena 
strip will he compiled in 1974-75 largely from data gathered 
during the USGS-HUD San Francisco Bay Region study The 
segment between Point Arena ami Oregon, which will require 
more extensive field investigations because of limited existing 
sources of geologic data, will be compiled later 

SUPPORTED BY U.S. Dept, of Interior - Geological Survey 

16.01356, SOU. ENGINEERING RESEARCH - CALIFORNIA 

T.L YOUD, U S. Dept of the Interior, Geological Survey. 
Menlo Park, California 94025 

The Soil Engineering Research Project: ( I) Contributes to in¬ 
terdisciplinary topical investigations of engineering geologic 
problems and hazards with original research concerning, and 
applications of, soil engineering principles and methods Cur 
tent emphasis is on the potential hazards associated with th- 
San Francisco Bay sediments; specifically, seismic grown: 
amplification, liquefaction susceptibility of granular deposits 
static and seismic stability of slopes and dikes, total and dif 
ferential settlement from overburden fills, and subsidenct 
from groundwater extraction- (2) Supports regional engineer 
ing geologic and environmental geologic studies with (al 
determinations of lire engineering classification and in situ 
state properties of unconsolidated earth deposits, (b) correla¬ 
tions of these properties with geologic variables, and (c) in 
terpretations of their significance for land-use planning and 
engineering purposes. Current emphasis is on the uncun 
solidnted deposits and residual soils in the e»nn Francisco Bay 
region. 

SUPPORTED BY U.S. Dept, of Interior • Geological Survey 

16.0057, ON ESTIMATION OF MAXIMUM WIND SPEEDS 
IN TORNADOES AND HURRICANES 

P DEROARAIIEDfAN, T R W Incorporated, Uedamlo Beach, 
California ‘J027H 

Abstract: Two methods me proposed for estimating maximum 
azimuthal velocity component for fully-developed 
meteorological vortices from data usually available. One 
method, principally for tornadoes, uses photographic 
evidence of the cloud-deck freight, the core radius, and the 
funnel shape. The oilier, applicable to both tornadoes and 
hurricanes, uses the tephigram for air at the outer edge of 
the storm. Calculated cases confirm that the lower maximum 
wind speeds suggested by recent workers (crudely one- 
quarter of sonic speed for sea-level air) are more plausible 
for tornadoes than the sonic speeds sometimes cited a decade 
ago. Furthermore, winds of hurricane magnitude and mote 
are shown to be consistent with a model in which heat and 
mass transfer between ocean and the very low atmosphere is 
taken as negligible in a fully developed typhoon. The sug¬ 
gestion is made that while heat and mass transfer from the 
ocean or lower atmosphere may be important in the transient 
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16.0058, THE SEISMIC SAFETY STUDY FOR THE 
GENERA!. PLAN 

fj. ARMSTRONG, Tri Cities Seismic Safe Study, liuhtwml, 
Californio 04806 

The Seismic Safety Study for tlie General Plan is one of three 
reports issued by the Tri-Cities Study, pursuant to State Law 
enacted in 1912. all California cities must include a Seismic 
Safety Element in their General Plan This Study is the first 
major Seismic Safety Study for the General Plan produced in 
the State and will be distributed as a model to all California 
cities by the California Council on Intergovernmental Rela¬ 
tions The essential parts of the Seismic Study are. 1) 
Detailed f indings of the earthquake situation in the T ri-Cities 
Areas, including geologic ami structural factors, present uses 
and disaster implications, 2) Policies to guide future develop¬ 
ment and regulate existing development, and .1) Specific 
recommendations for action by the cities. 

Pub. Sept 73: l‘)9p , Calif. Council on Intergovernmental Rela¬ 
tions, Sacramento, Calif. 95HI6,atul NTIS. 

Abstract provided by FDAA. 

SUPPORTED BY U S. Dept, of Housing & Urban Develop¬ 
ment 

16.0059, EMERGENCY OPERA HONS CONTINGENCY 
PLANNING • NEW ORLEANS, LOUISIANA 

A.f. ABF.RSMAN, System Development Corporation, Santa 
Monk a, California 90406 

Abstract: The document describes the results of a study for the 
development of prototype emergency operations contingency 
plans based upon the operational environment found in New 
Orleans, Louisiana The report describes the study method 
used, the concept of operation under which the plans would 
be developed; it critic)ires and evaluates the planning 
methods; and provides recommendations for planning. Ap¬ 
pendices contain examples, for developmental use only, of 
prototype plans which were developed fiom this study lor 
operating zones. 

Pub Mar 6 ( J: I99p., NTIS No AD-849 888: PC 53.00 Mb' 
$0.95. 

SUPPORTED BY IJ.S. Dept of Defense • Army 

16.0060, DEVELOPMENT OF IMPROVED EMERGENCY 
OPERATIONS SIMULATION TRAINING (HOST) TRAIN- 
ING PROCEDURES 

R.C llARKF.il, System Development Corporation, Santa 
Monit a, California 90406 

Abstract: flic report presents procedures for the development 
of improved DCPA (Defense Civil Preparedness Agency) 
Emergency Operations Simulation T raining (EOST) exercises 
conducted for local jurisdictions The Research Directorate 
of DCPA is developing a set of Emergency Operating 
Planning Master Checklist documents relating to nuclear 
(NEOP) and natural (NADOP) disasters and covering zonal 
and arcawide government operations. These documents are 
admirahly suited to provide bases for local planning ns they 
include recognition of damage from current estimates of 
nuclear attack capabilities and from natural disasters Data 
are being developed for countermeasure actions relating to 
crisis buildup and warning periods as well as to post-attock 
recovery and remedial movement. T he revised procedures for 
the improved EOST exercise program specifically include the 
use of the Master Checklist documents as the bases for the 


16.0061, A COMPARATIVE ANALYSIS OE PUBLIC SUP¬ 
PORT OF AND RESISTANCE TO WEATHER MODIFICA¬ 
TION PROJECTS 

J F HAAS, Univ. of Colorado. Graduate School, liatthlcr, 
Colorado HO302 

'This grant is a continuation of research conducted under OA- 
28364, and examines the conditions arid agency actions 
which encourage public and interested group support rather 
than resistance to planned weather modification projects 
Since planned weather modification efforts arc moving in¬ 
creasingly from experimental to operational projects, the at¬ 
titude of the public toward such operations is rapidly becom¬ 
ing a crucial factor in determining whether such programs 
will continue to be supported. It is evident that the way in 
which weather modification scientists and administrators ap¬ 
proach the economic and social conditions in and near the 
target area may be the deciding factor ns to whether conflict 
or acceptance will result. Existing or planned projects will be 
examined whether funded by Federal or Stale sources as well 
as those funded by local citizens and carried out by commer¬ 
cial operators. It is expected that this study will result in a set 
of policy guidelines for site selection anil for working with in¬ 
terested persons and groups during the course of weather 
modification projects, to insure that the public will be 
adequately informed and that maximum benefits may he 
derived from the economic and social standpoint 

SUPPORTED BY U.S. Natl. Science Foundation 

16.0062, UNIVERSITY-INDUSTRY WORKSHOP ON 
HAZARDS AND DAMAGE RELATED TO EXPANSIVE: 
EARTH MATERIALS 

/.). RICHARD, Univ. of Denver, Graduate School, Dvnvcr, 
Colorado 80210 

This workshop will attempt to summarize the state-of-the-art 
and critical areas needing research in the area of the 
behavior of expansive earth materials Damage resulting from 
the action of expansive or shrinking earth materials was esti¬ 
mated at 2 billion dollars per year in a recent ASCE-Civil 
Engineering Magazine article. 

The workshop will consist of general discussions and five 
specific areas of interest as follows: I Pavements • highways, 
roads, streets, airports ami parking facilities. 2 Light 
Buildings • residential buildings, schools, light commorient 
buildings, etc. 3 Heavy Buildings • single and multistory in¬ 
dustrial and commercial buildings, power and pumping 
plants, etc 4. Other Facilities Problems • buried utilities, 
canals, large pipelines, dams, landslides, etc. 5. Organization, 
planning and financing for accomplishing general objectives, 
us related to Workshop findings. Coordinnliou, liaison utid 
technical input to assigned groups. 

SUPPORTED BY U.S. Natl. Science Foundation 

16.0063, WEATHER AND CLIMATE MODIFICATION - 
PROBLEMS AND PROGRESS 

UNKNOWN, Natl. Acad, of Sciences, Washington, District of 
Columbia 20037 

Abstract: The report not only emphasizes outstanding problems 
but also reviews recent work on the artificial modification of 
precipitation, the dissipation of fogs, and the modification of 
hailstorms, hurricanes, and other weather hnzards. It also 
considers the important role of statistics in meeting require¬ 
ments for hetter experimental designs and more relevant 
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tion of local weather and global climate as a result of human 
activities 

Pub. Jun. 73: 275p . NTIS No. PB-224 J93/.1: MF 5145. 
SUPPORTED BY Natl. Academy of Sciences • Washington 

16.0064, FIELD STUDIES OK DISASTER BEHAVIOR • AN 
INVENTORY 

UNKNOWN, Natl. Acad, ot Sciences. Washington, District <;/ 
Columbia 20(137 

Abstract The document provides a relatively complete list of 
the Reid studies on human behavior in disasters that haw 
been conducted by behavioral scientists It is intended to 
assist research personnel, administrators, and others in¬ 
terested in disaster research findings in the identification and 
location of pertinent reports and other research products 
Emphasis in the inventory is primarily on studies of 
peacetime disasters affecting civilian groups aiul populations. 
It catalogs 1 14 Held studies of human behavior m 103 dif¬ 
ferent disaster situations. It provides a brief description of 
each event; the date, location, and damage produced; the 
number of interviews obtained in the study, the agency anil 
personnel responsible for the research, and a list of the per¬ 
tinent published am! unpublished reports 
Pub 1961: 89p., NTIS No AD-267 652/6: PC $f> 50 MK 
$1.45. 

SUPPORTED RY Natl. Academy of Sciences - Washington 

16.0065, TOWARD REDUCTION OK LOSSES FROM 
EARTIIOUAKES 

UNKNOWN, Natl. Acad, of Sciences. Washington, Disnict <>f 
Cahunhii i 20037 

This condensed .summary of conclusions reached by the Com¬ 
mittee on the Alaska Earthquake suggests measures that can 
be taken to minimize loss of life and property in tuturc 
earthquakes. It is based on a careful review of events during 
and following the disaster that befell south central Alaska in 
March 1964. Emphasis is on lessons to be learned from the 
Alaskan experience that can lie applied to any region where 
strong earthquakes itiny be expected 
The Committee’s recommendations are given in the first 
chapter. The second chapter presents the more detailed con¬ 
clusions reached by the seven specialised panels among 
which the Committee’s work was divided The Until chapter 
is a brief recounting of the major events of the Alaska 
earthquake and its aftermath, to call to mind the experience 
on which the recommendations tire based. 

Pub. 1969, 35p., Printing and Publishing Office, Natl. Academy 
of Sciences. Wash.. D.C. 

Abstract provided by FDAA. 

SUPPORTED RY Natl. Academy of Sciences • Washington 

16.0066, WEATHER & CLIMATE MODIFICATION 
PROBLEMS AND PROGRESS 

UNKNOWN, Natl. Acad. of Sciences, Washington, District of 
Columbia 20037 

An evaluation in depth of technical programs covering the 
whole spectrum of weather modification activities, including 
inadvertent changes, ami recommendations for continuing 
carefully devised experiments to define the limitations as well 
as the capabilities of such activities. 

Pub. 1973: 25gp„ Print. & Pub. Off., NAS 
Abstract provided bv F AA 


H I. PYLE, U S. Dept, of Commerce, Natl. En 
Serv., H'u.diim?rd»i, District i>/ Columbia 20230 

Abstract The paper presents a summary of p 
satellite capabilities and indicates that its ful 
only begun to be realized. Weather satellites ; 
wide variety of direct, continuing benefits to 
observation and prediction programs in the lJn 
overseas Major applications have been in w 
and forecasting services but satellite data are 
creasing extent in other environmental servii 
activities, hydrology, space disturbance nr 
otliers Examples are given to show how sate 
tributing to better weather forecasts, more acre 
bulletins, and more reliable warnings of 
hazards. 

Pub 1972: 12p , NTIS No. COM-7.3.10.127: Repi 

SUPPORT ED RY U S Dept of Commerce - N 

16,0068, FEDERAL PLAN FOR WEATHER R 

(;NKNOWN, l.'.S. Dept, of Commerce, Natl. < 
rnos Admin.. Washington, Ihsinct of Columbia 

Abstract. The plan lor weather radars describes 
tional weather radar resources in providing 
forecasts of severe weather for all walks of 
I'.S. Information is given on disaster war 
weather forecasting, special Department of Di 
lions, and operational concepts An inte 
weather radar network has been constituted it 
services to the Nation. T his operational syste 
WSR- 57 radars operated by N'OAA and I 
AN/l’PS-9, and AN/FPS-41 weather radars 0 | 
Dept, of Defense on an interim basis. Also j 
the network are 23 AN/KPS-7 7 amt AN'CPS-9 
facilities of the Dept of Defense acting as alter 

Pub. Nov. 73. (»Sp , NTIS No. COM-74-IU201/3 
51.45. 

SUPPORT ED RY U S Dept of Commerce • N 

16.0069, FEDERAL PLAN I OR ME TEOROIT 
VICES A SUPPORTING RESEARCH - FI 
1973 

UNKNOWN, \! S. Dept, of Commerce, Natl ( 
mos. Admin., Wmhinglan, District a}'Columbia 

Abstract: Provided is a description of the (iasic a 
Meteorological Services and of the various ag 
improving these services. Additionally, a spe< 
provided in the area of weather disaster warn 
covers the programs of all agencies for FY 
197.1 Much of the FY 197 3 activity is aimed 
ing the baste meteorological system through a 
lites, utilizing larger capacity computers, pr 
forecasting models, and improving the prcpai 
public to respond to warnings. 

Pub. Jan. 72: 77p., NTIS No. COM-72 50.191; 
$0 95 

SUPPORTED RV U S Dept of Commerce • N 

16,0070, FEDERAL PLAN FOR METEOROL< 
VICES & SUPPORTING RESEARCH - FI 
1975 

UNKNOWN, U.S. Dupi. of Commerce, Natl. ( 
mos. Admin., Washington, District of Columbia 
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programs designed to reduce the economic and social impact 
of natural disasters, promote the Nation’s welfare and econo¬ 
my, preserve and enhance the environment and strengthen 
the national security. 

The introductory .section to this Plan highlights many aspects of 
interagency cooperation that is so essential to meet the needs 
for meteorologiciil services now and for the challenges of the 
future This section is followed hy a brief fiscal summary of 
the overall Plan. 

Basic and Specialized Meteorological Services ami Supporting 
Research arc described in the next section along with the 
operational and research programs for fiscal year 1975. The 
fourth major section of this Plan treats meteorological ser¬ 
vices from the functional viewpoint. Observations, analyses 
and forecasts, communications, dissemination, and general 
agency support are covered. 

The final section describes the meteorologiciil satellite program 
as a separate discussion. The last page of this Plan lists the 
publications prepared, or in the process of preparation, by 
the Federal Coordinator for Meteorological Services and 
Supporting Research. 

The coordination of weather activities and the preparation of 
the Federal Plan is performed hy the interagency committees 
shown on the inside from cover These committees and their 
subcommittees conduct systematic, continuous reviews of 
basic nmi specialized meteorological requirements, services, 
and supporting research 

Pub. June 74; 6(lp.,l)..S. Dept Comm. NOAA. Wash., D C. 
Abstract provided by FDAA 

SUPPORTED BY U S. Dept ofCommerce • N.O.AA 
16.0071, A FEDERAL PLAN FOR NATURAL DISASTER 

warning and preparedness 

UNKNOWN, U S. Dept, of Commerce. Natl. Oceanic & At¬ 
mos. Admin , It 'asltirif’ion, District if Columbia 20235 
The ’Report to the Congress on Disaster Preparedness' by the 
Office of Emergency Preparedness, January 1972, und the re¬ 
port, ‘1 lie Agnes Floods' hy the National Advisory Commit¬ 
tee on Oceans and Atmosphere, November 22, 1972, 

together with other disaster surveys, have identified many 
unmet needs in the existing natural disaster warning system 
and community preparedness This Plan addresses those 
unmet needs within the concept of a balanced program 
which recognizes the close interaction between the warning 
system anil community preparedness. The unmet needs arc 
many, however, and together with the very nature anti com¬ 
plexity of the phenomena with which we are dealing lead to 
program planning that extends over several years in order to 
achieve improvements necessary to meet these needs Assum¬ 
ing a continuation of current priorities and present rate of 
funding, this Plan describes the long-range efforts of all 
Federal agencies with responsibilities to warn about, prepare 
for, and mitigate the impact of potential geophysical natural 
disasters, including those caused hy hurricanes, tornadoes, 
floods and earthquakes. In this Executive Summary of the 
Plan, features of the warning system and community 
preparedness (hat are common to several of these 
phenomena are discussed first, followed by sections dealing 
with the specific phenomena. 

Pub. June 73; I23p., U S. Govt Printing Office, Wash. D.C., PC 

$ 2.10 


UNKNOWN, U S. Dept, of Commerce, Off. of Finns A Pro¬ 
grams. IVaslihigton, District of Columbia 20234 

This National Oceanic and Atmospheric Administration Plan to 
Improve Local Weather Forecasts places particular emphasis 
on the 0-to 6-liour time period of the weather service to the 
general public and special user groups. As a result of the 
varied needs of these services, Hie meteorological problems 
within the present range of interest are many and diverse. 
Also involved are internal operating procedures and methods 
of working with the public. 

The program identifies fundamental problems that must he 
solved if we are to improve the timeliness and accuracy of 
forecasts and warnings. The achievement of this objective is 
dependent on an experimental facility to be utilizer! for 1) 
development of equipment and technology, 2) translation of 
new knowledge and theory into operational forecast 
procedure, ami 3) support to specialized data gathering pro¬ 
jects. 

The plan includes cost estimates of the many interrelated ac¬ 
tions to be accomplished in five phases These estimates may 
require adjustment as the results of RAD efforts are applied 
and the need for new equipment, procedures, and research 
become apparent. 

Pub Mar. 71: 43p., U.S. Dept. Comm. NOAA, Wash , D.C. 

Abstract provided by FDAA. 

SUPPORTED IIY U S. Dept of Commerce - N.O.A.A. 

16.0073, BUILDING PRACTICES FOR DISASTER MILICA. 

I ION 

K.N. WRIGHT, U S. Dept, of Commerce. Null. Bureau of Stan¬ 
dards, I Vashiufiton, District of Columbia 20234 

Ahstraot: I lie National Workshop on Huildiug Practices for 
Disaster Mitigation was concerned with earthquakes, extreme 
winds, and similar dynamic hazards. These proceedings 
present recommendations derived at the workshop anil ad¬ 
dressed to policy makers in government and industry, as well 
as practitioners in engineering, architecture, hind use 
planning, ami the earth ami meteorological sciences. The 
recommendations evaluate current building practices, define 
opportunities for improving current practice from docu¬ 
mented research findings, and recommend research to fill 
gaps in knowledge. The objectives include avoidance of 
human suffering, reduction of property loss, und ntnintcmince 
of vital function in buildings under conditions threatening 
disaster. Fifteen review articles were prepared by experts in 
the professions and research disciplines to define the .state of 
the art in disaster mitigation and to guide discussions at the 
workshop; the articles are included in the proceedings. 

Pub. Feb. 73: 482p., NTIS No. COM-73-50188: PC-GPO MF 
SO.95. 

SUPPORTED BY U.S. Dept, of Commerce • N.U.S. 

16.0074, SEISMIC HAZARDS AND LAND-USE PEANNINO 

DM NICHOLS. U S. Dept, of the Interior, Geological Survey, 
iVashiiifjton, District if Columbia 20242 

Basic carth-scienee data are necessary for n realistic assessment 
of seismic hazards and as a basis for limiting corrective land- 
use controls only lo those areas of greatest hazard. For exam¬ 
ple, the location, character, and amount of likely displace¬ 
ment and activity of surface faulting can be predicted if 
detailed geologic maps and seismic data are available -and arc 


Two methods of predicting ground shaking effects have impli¬ 
cations to land-use decisions. (I) Relative earthquake effects 
can be related to firmness of the ground and can be used in a 
gross way to allocate population density in the absence of 
more sophisticated analyses, and (2) intensity maps, based on 
(a) damage from former earthquakes, or (h) a qualitative 
analyses of geologic units added to a design earthquake, can 
be helpful both for general and specific plans. Theoretical 
models are used with caution to predict ground motion for 
critical structures to be located at specific sites with unique 
foundation conditions. Fully adequate methods of assessing 
possible shaking remain to he developed. Where land-use 
decisions do not reflect likely ground shaking effects, strin¬ 
gent building codes are needed, particularly for important 
structures. 

Ground failure (landsluling, ground cracking and lurching, dif¬ 
ferential settlement, sand boils, and subsidence) commonly 
results from liquefaction, loss of soil strength, or compaction. 
Areas suspected of being most likely to fail should not be 
developed unless detailed site studies can demonstrate the 
hazard does not exist or can be overcome. Various methods 
can be used to reduce the high, long-term public costs that 
follow development of unstable ground However, areas sub¬ 
ject to tectonic deformation generally cannot be predicted 
nor can effects of sucb deformation he minimized. 

Large water waves, such as produced by tsunamis, seiches, and 
dam failure or overtopping, can he anticipated m many 
places. (Text Abridged) 

SUPPORTED BV U S. Dept, of Interior • Geological Survey 

16.0075, PROGRAM DESIGN-197] • SAN FRANCISCO 
BAY REGION ENVIRONMENT AND RESOURCES 
PLANNING STUDY 

GiVKiVOlViV, U.S Dept of the Interior, Geological Survey, 
Washington, District »f Cnluinhiti 20242 

Abstract: A comprehensive guide lo a study of the 9-county 
San Francisco Bay Region describes a 4 year research- 
demonstration study conducted jointly by the Geological Sur¬ 
vey and the Department of Housing and Urban Development, 
designed to improve urban development decisions and land- 
use planning through application of innovative earth .science 
concepts. Urhan-rclatcd environmental studies include: active 
faults and earthquake hazards, landslides and slope instabili¬ 
ty, physical and chemical properties of San Francisco Buy 
and its circulation patterns, water-quality and pollution, areas 
subject lo flooding, water supply and waste-disposal systems, 
and avuilablc mineral and water resources. Planning program 
elements described include state-of-the-art review and analy¬ 
sis, a feasibility study of incorporating earth-science data into 
urban planning information systems, and application and 
demonstration studies. 

Pub. Oct. 7|: I2lp., NT!S No. PB-206 826: PC $3.00 MF 
SO.95 

SUPPORTED BY U.S. Dept, oflnterior • Geological Survey 

16.0076, NATIONAL ATMOSPHERIC SCIENCES PRO¬ 
GRAM • FISCAL YEAR 1974 

UNKNOWN, U.S. Exec. Olfice of the Pres.. Off of Science & 
Technology. Washington, District of Coin,tibia 20006 

This National Atmospheric Sciences Program Report, prepared 
annually in the Spring, serves a number of essentia) and use¬ 
ful purposes. Primarily, it is intended to inform the Executive 


There arc two other principal documents whicl 
ICAS Annual Report They are published ui 
Federal Coordinator for Meteorological Sen 
porting Research (FCMS&SRy The first o 
Federal Plan for Meteorological Services a 
Research, which is submitted to the Congress 
of Management and Budget in accordance w 
87-84.3. The second is the World Weather Pri 
each fiscal year, which is transmitted annual 
sident to the Congress. The latter plan dcsci 
tieipaiion in the World Weather Watch and 
mospheric Research Program. 

'Flic IC'AS Annual Report which follows begins v 
bles which set forth the fiscal funding da 
mospheric sciences programs Flic principal 
report follows the fiscal data and contains dt 
lions of the member agency programs. The tb 
at the end of the report contain a mote 
discussion of weather modification prograt 
Research Classification System upon whicl 
categories used in the report arc based, and 
mentioned subcommittee descriptions. 

Pub. May 73: ICAS 17-fY 74. 

Abstract provided by EDAA. 

SUPPORTED BY No Formal Support Reporter 

16.0077, RF.POR'I TO THE CONGRESS 
PREPAREDNESS 

UNKNOWN, U.S Exec Office of the Pres., Off 
Preparedness. Washington, Disl/it t of Columbia 

The report reflects a comprehensive study of the 
natural disasters experienced in the United St 
findings and jinicntial solutions to prevent m 
loss of life and damage to property. Careful 
was given to the views of Federal agencies, 5 
governments, professional and trade assoein 
and acadcntie institutions, private volunteer 
and individual experts. The final analysis and 
ever, were developed independently by an O 
gency Preparedness Disaster Study Group. T 
of this report points to die need for intproven 
preparedness at all levels. T he findings conta ; 
itiatives for moving further toward an impro 
national disaster preparedness program. 

Puh. Jan. 72: 195p.. U.S. Govt Print Office. St 
000<1, PC $2 75. 

Abstrael provided by EDA A. 

SUPPORTED BY U.S. Executive Office • O.E. 

16.0078, LABORATORY STUDIES OE THE 
PHYSICAL HAZARD ON SHELTER M, 
BEHAVIOR • PHASE I - STUDY PLAN 

T.R. ARMSTRONG, Amor. Inst, for Res , Miami 

Abstract: The goal of the project was to devel 
mental design anti supporting materials and pi 
research project intended to identify and valr 
of effective management behavior under thn 
product of the project is a Study Plan intends 
mented as a laboratory study of the effects of 
human leadership/management behavior, re 
situation of n shelter manager in an actual dis 


meat of the research methodology itself 

Pub. Dec. 72: 66p., NTIS No. AD-759 843: PC S3.00 MF- 
SO.95 

SUPPORTED UY U S Dept of Defense - Army 

16.0079, I HR INVESTIGATION OF SHELTER MANAUR- 
MF.NT AND CONTROL IN NATURAL DISASTER 

H.A. COLLINS, Amcr. Inst for Res., Miami, Florida 

Abstract: The study wus performed to determine: (!) what 
management problems existed in natural disaster shelters and 
(2) the excellence of the natural disaster shelter situation as 
a source of information relevant to fallout shelter manage¬ 
ment. Contracts were made through the American Red Cross 
with individuals who hud been sheltered as a result of some 
natural disaster and who had taken on management as welt 
as non-management roles Most of these individuals were 
found in the Harrisburg, Pennsylvania, urea and had ex¬ 
perienced sheltering as a result of the flooding of that area 
following Hurricane Agnes Results of the interview of these 
individuals indicated (hat although many of the functions of n 
fallout shelter were performed in a natural disaster shelter, 
some critical ones were not. Furthermore, the environment in 
which these functions were performed was in no way similar 
to what would be expected of a fallout shelter situation in 
terms of availability of outside assistance, need for confine¬ 
ment, supply shortages, density of living, etc. Some manage¬ 
ment ptobleim were abstracted from the natural disaster 
shelter setting, including management fatigue, information 
conflict and identification and control of volunteers. 

Pub Dec. 72: 55p., NTIS No AD-759 842: PC $3.00 MF 
$0 95. 

SUPPORTED 11Y U S. Dept of Defense - Army 

16.0080, SARASOTA - ZONING AND SUBDIVISION CON¬ 
TROLS • REVIEW, ANALYSIS. AND RECOMMENDA¬ 
TIONS CONCERNING CURRENT REGULATIONS 

K.R. HARTLEY, Tampa Hay Regional Plan. Coun., St. Peter¬ 
sburg, Florida 

Abstract: Contents: Sarasota’s authority to zone; The existing 
Sarasota zoning code (The legislative context, the judicial 
context, the executive), District regulations; Special 
problems-trcatment of non- conformities; The current 
Sarasota zoning code; T he current Sarasota subdivision regu¬ 
lations. 

Pub. Jan. 70: I85p., NTIS No. Pll-195 647: PC $3.00 MF 
$ 0.95 

SUPPORTED BY U.S. Dept, of Housing & Urban Develop¬ 
ment 

16.0081, A COMPREHENSIVE PLAN FOR STEPHENSON 
COUNTY, ILLfNOIS 

UNKNOWN, Stephenson Co. Planning Comm., Free/>ort, II- 
fmois 61032 

Abstract: The Stephenson County Comprehensive Plan is an in¬ 
tegration of the plans of the local communities based upon 
the broad framework of a plan for the entire county includ¬ 
ing environmental factors, land utilization, highways, 
drainage, community facilities, recreation, and housing. 
Based upon an analysis of the data, the comprehensive plan 
includes recommendations for land use, thoroughfares, com¬ 
munity facilities, public huildings and public utilities. The 


Lake Lu-Adiin-Na State Park; development and re 
U.S Route 20, development of a major park on 
Run Creek; and development of vacation housing. 

Pub. Jul. 70: 34lp., NTIS No PU-193 922: HC 
$0.65. 

SUPPORTED BY U.S. Dept, of Housing & Urhai 
moot 

16.11082, CLIMATOF-OCICAI. ASSESSMENT OF 
EFFECT’S ON PRECIPITATION • PARTI 

F A. HUFF, State Water Survey, Urbana, Illinois 6 1 8 

Abstract. This is a two-year project involving ext 
radiological analyses of urban effects on precipitai 
around eight major cities in central and caste 
States. Analyses wetc made initially of monthly ar 
precipitation within a radius of 50 to 75 miles of 
Diurnal rainfall distributions are discussed for 
Chicago, Cleveland, and Washington. Evidence w; 
non-existent at Indianapolis, T ulsa, and New Orlc: 
effects at Houston could he identified only in May- 
rainfall of air mass origin. The urban effect app 
more pronounced in summer titan in winter and us 
imized 10-35 miles downwind of the central city 
had thunder increases ranging from (3 to 47 pur< 
the climatic background, and the maximum area c 
creases in hail ranged from 90 to 350 percent. 

Pub. May 72: 39p., NTIS No PH.228 757/1: PC 
$1.45. 

SUPPORTED BY U S Natl. Science I nundation 

16.0083, ZONING ORDINANC E • KNOX COUN 
ANA 

UNKNOWN, Clyde E. WJHiums & Assoc. Inc. Indian 
dia/ia 

Abstract: Standards and maps arc presented for ; 
unincorporated area of Knox County, Indiana 

Pub. Dec. 71: 15()p„ NTIS No PB-206 088: PC 
$0.95. 

SUPPORTED BY U.S. Dept, of Housing & Urbat 
men l 

16.0084, ECONOMIC FACTORS AFFECTING Cl 
THE INTENSITY OF FLOOD PLAIN USE 

J.R. HARNARD, Iowa State University, Water 
Research Inst., Ames, Iona 50010 

Abstract: The extent of agricultural land use char 
floodplain of the Iowa River as a result of the buil 
Coralville Dam is examined. The dollar values ■ 
from land use change arc estimated and compa 
original project study estimates prepared by the Ci 
gineers. The study also analyzes the factors affcctir 
change. 

Pub. Dec. 71: I3p., NITS No. PB-208 610: PC 
$0.95. 

SUPPORTED UY U S. Dept, of Interior - O.W.R.T 

16.0085, AN ANALYSIS OF OPERATING SYSTE 
T1VRNESS - FOCUS ON THE BEHAVIOR O 
COORDINATORS 

C.T. GRIFFIN, Iowa State University, School of Seie 
Iowa 50010 
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Abstract The stud) introduces and develops a theoretical and 
conceptual model of local coordinator response to disaster. 
Prediction and explanation of role performance following dis¬ 
aster was achieved by developing a causal model of disaster 
or operaring system role performance. Path analysis 
techniques were applied to data from local coordinators in 
Minnesota. Iowa, Illinois and South Dakota who had ex¬ 
perienced and responded to disasters Considerable empirical 
support was obtained for hypotheses (model) stated in the 
form of generalizations Relevant concepts included disaster, 
building and operating system role performance, organiza¬ 
tional autonomy, uncertainty, role conflict, stress, prestige, 
communication, warning and need for information. Implica¬ 
tions of the research for the training of coordinators and for 
future research are discussed. 

Pub. Sep 72: 47p., NTIS No. AD-748 839 PC $3.00 ME 
$09S. 

SUPPORTED BY U S Dept, of Defense • Army 

16.0086. ROLE PERFORMANCE IN THE OPERATING 
SYSTEM - CIVIL DEFENSE OPERATIONS IN DISAS'I HR 

CL MULFORD, Iowa Stale University, School of Science, 
Ames, SOOIO 

Abstract. The study introduces a conceptual model of coor¬ 
dinator response to disaster and investigates the response of 
local cooidinalots in Minnesota, Iowa. Illinois and South 
Dakota to disasters A total 123 phone screening interviews 
and 59 personal interviews were completed during the study. 
Comparison of operational and non-opcrational disaster coor¬ 
dinators were made on a number of activities (hat might 
occur before as well as following a disaster. Responses of 
operational coordinators to personal interview items were 
presented in terms of concepts such as disaster, Molding anti 
operating system tole perfotmanee, organizational autonomy, 
uncertainly, role conflict, stress, prestige, communication, 
warning and need for information. Implications of (he 
research for disaster operations, overall civil defense pro¬ 
gram. the training of coordinators and for future research 
were presented. 

Puh Mar. 72: 88p., NTIS No. AD-743 953: PC S3.00 MR 
SO.95. 

SUPPORTED BY U S. Dept of Defense • Army 

16.0087, SECURING COMMUNITY RESOURCES FOR SO- 
CIAI. ACTION 

CL MULFORD , Iowa State University, School of Science, 
Ames, Iowa 50010 

Abstract: This report analyzes local civil preparedness organiza¬ 
tional effectiveness. The report focuses on the nature of or¬ 
ganizations as 'open system,' the characteristics of organiza¬ 
tions as systems, the organization’s external environment, and 
external 'resource-acquisition' strategies, both primary and 
auxiliary. The analysis examines the overall use of these 
strategies and their relationship to four groups of selected 
variables (organizational resources, characteristics of coor¬ 
dinators, characteristics of jurisdictions, and the environmen¬ 
tal status of the organization). 


general welfare by providing for a reasonable 
desirable comprehensive system or pattern of hi 
unincorporated area of the county, by preventii 
of incompatible land uses, by lessoning street c 
avoiding undue concentration of population, I 
erosion of land, by securing safety front fires 
other dangers, by providing adequate light 
facilitating the provision of public and private 
where applicable, by implementing the Land I 
other elements of the county's Comprehensive 
ture development 

Rub Dec. 69 9.1p . NTIS No I’ll-192 700 II 
$0.65. 

SUPPORTED 11Y 1J.S. Dept of Housing & U r 
ment 

16.0089, ZONING ORDINANCE - PA1NISV 
TUCKY 

UNKNOWN. State Program Dev. Oflice, FrankJ 
40601 

Abstract: The revision of the ordinance contains r 
the control of mobile homes, flood plain 
townhouscs. Ihese regulations were extracted f 
lion obtained from the Department of Health, 1 
Welfare 

Pub. Jim. 71: 60p.. NTIS No. PH-201 544: PC $3.1 

SUPPORTED HY U.S. Dept, of Housing A Ur 
ment 

16.0090, WEATHER MODIFICATION - FISC 
1969, 1970. 1971 

UNKNOWN, U.S. Dept, of Commerce, Natl. O 
mos. Admin., Rockville, Maryland 20852 

Abstract: The report summarizes the important ■ 
in man's attempts to modify the weather that li 
in the United Stales ami abroad during the I 
years of 1969, 1970, and I97|. The aetiviliv 
elude observational and experimental .studies in 
in the laboratory. The weather phenomena im 
snowfall, huirieancs, tornadoes, hailstorms, ami 
in evaluating social, economic, legal, ami ecolt 
is considered in addition to the technical aspects 

Pub. May 73: !72p„ NTIS No. COM-73-50671/9: 
SI.45. 

SUPPORTED HY U.S Dept of Commerce • N.t 

16.0091, CLIMATES OF THU STATES - Cl 
NEW YORK 

A.U. PACK, U.S. Dept, of Commerce, Nall. Occn 
Admin., Silver Spring, Maryland 20910 

Abstract: The data summary on the climate o 
presents u brief physical description of the si 
descriptions of its general climatic features, its 
precipitation, snowfall, floods, winds and storn 


MAJUK uiaAa i t:K irrtiS 


The meteorological, hydrological, and oceanographic opera¬ 
tions of the National Weather Service are unique in nature 
and scope The great variety of activities and their geographi¬ 
cal dispersion creates a complex operating system The pur¬ 
pose of this report is to summarize this system and place it in 
perspective. 

The National Weather Service (NWS), under the National 
Oceanic and Atmospheric Administration, has a vast operat¬ 
ing program. Its personnel are found at approximately 400 
facilities within the 50 states and at 30 elsewhere. Altogether 
NWS has about 5,200 full-time employees working in me- 
tcrological, hydrological, and oceanographic operations In I 
year, about 3 S million observations are taken and 1.9 million 
forecasts and warnings issued. In addition, countless in¬ 
dividual briefings and services are provided on a routine hut 
unscheduled basis. 

Within the framework of this report all of the operating func¬ 
tions and service programs of NWS are considered Included 
arc the meteorological program activities, the hydrologic 
forecast and service activities, as well as the oceanographic 
and climatological services The Research and Development, 
Engineering and Technical Training areas are also described. 

Appendices to this report include a listing of stations with 
identifiers, a tabular summury of facilities anil service pro¬ 
grams at each station, and a brief description of the adminis¬ 
trative organization of NWS 

Pub Oct 73; 247p , U S Dept. Comm NOAA, Nat. Weather 
Service, Silver Spring, Md 

Abstract provided by l-'DAA. 

SUPPORTED BY U S. Dept, of Commerce • N.O.A.A. 

16.0093, RE-DRAl'T OF SEHKONK "ZONING BY l.AW, 15 
NOVEMBER 1969 

J. BLACKWELL, State Dept, of Community Afrs., lloston, Mas¬ 
sachusetts 02202 

Abstract: Contents: Authority, purposes ami validity; Zoning 
disuiets and boundaries; General provisions, Non-conforming 
buildings and uses; Rural residence districts; Suburban re¬ 
sidence districts, Village residence districts, Business districts; 
Highway business districts; Industrial districts; Flood plain 
districts; Earth materials removal, Hoard of appeals. Amend¬ 
ments; Enforcement. 

Pub. Jun. 69: 5()p„ NTIS No. PB-194 552: HC S3.00 MF 
$0.65. 

SUPPORTED BY U S Dept, of Housing & Urbun Develop¬ 
ment 

16.0094, COLLABORATIVE RESEARCH ON NATURAL 
HAZARDS 

R.W. KdTES, Clark University, Graduate School, Worcester, 
Massachusetts 01610 

The collaborative program of natural hazard research seeks to 
understand the ways in which man perceives extreme natural 
events and adjust to their hazards, to apply this knowledge 
towards reducing the social cost of these events, and to ex¬ 
tend such understandings to the new complex of man-mude 
environmental risks. A basic research paradigm lias been 
developed: for any natural hazard, the research sought to 1) 
assess the extent of human occupancc by hazard zones, 2) 
identify the full range of possible human adjustments to the 
hazard, 3) study how men perceive and estimate the occur- 


program special attention is directed (1) to e 
sights and strategics developed in previous 
hazards and to other cultural settings; and 12. 
the existence of a •Natural Hazard Syndrome 
the similarities and differences in human ad. 
trome geophysical events, hiological hazards, 
environmental hazards, and common tnun-in 
modern society Related to these major resear 
the need for encouraging new investigaiots, 
from other disciplines, developing new resear 
and experimental methods, designing compar 
turn! studies, and preparing literature and rose 
new areas of investigation. This grant supports 
three pronged effort at Chirk University of for 
SUPPORTED BY U S. Natl. Science Fonndatit 

16.0095, COMPREHENSIVE PLAN - RF.PO! 
MENTATION • VILLAGE OF EAST At 
TOWN OF AURORA, N.Y. 

UNKNOWN, Aurora Planning Board, Aurora. N 
Abstract; The resultant Comprehensive Plan fo 
and Aurora, New York, includes proposed I 
for the Village and Town; Street and High 
with emphasis on the reduction of througl 
siilenlia! neighborhoods in the village; a speci 
relation of surface water drainage, public scw< 
land forms and soil types, with a timctuhlc fo 
alternative plans for residential subdivision; nr 
ty Facilities Plan with suggested park designs 
lotion section, in addition to its discussion ;im 
lions concerned with regulatory measures 
proposed amendments to the local zoning ordi 
ficiul map which include a ’flood plain sectoi 
and a 'conservation sector’ in iho town. 

Pub. Jun. 70: I23p., Nils No Pll-192 382: 
$0.65. 

SUPPORTED BY U.S. Dept, of Housing & L 
mciit 

16.0096, THK CHARLOTTE CONSORTIUM 
POUT - VOLUME 11 A - ANALYSIS OF ML 
TlVlTIES • PUBLIC SAFETY SUBSYSTEM 
UNKNOWN, Unknown Inst, or Imiiv. Grant, No 
z\hstract: The report is from a USAC series pr 
City of Charlotte, North Carolina, covering 
systems analysis through implementation and 
urban information systems. It contains a fun< 
of municipal activities comprising the police 
mental control, and disaster planning and coi 
Each is described in terms of hierarchical 
functions, components, and processed Descr 
flow charts and text, with cross references rcla 
Pub. Feb. 71: 620p.. NTIS No. PB-208 487-02: 
$0.95. 

SUPPORTED BY U.S. Dept, of Housing A L 
ment 

16.0097, THE POLICE DEPARTMENT IN N, 
ASTER OPERATIONS 

J.M. BROOKS, Ohio State University. Dis: 

Center, Columbus, Ohio 43210 
Abstract: The report describes the involvemeni 


sequences of these adaptations for the authority structure, 
the decision-making process, and channels of communication 
are discussed The relationship of (he police to other or¬ 
ganizations in emergency action is also elaborated. 

puh. Sep. 69: 85p, NTIS No. Ad-707 937: HC $3.00 MF 
$0.65. 

SUPPORTED BY No Formal Support Reported 

16.0098, A PERSPECTIVE ON DISAST ER PLANNING 

H.H. DYNES. Ohio State University, Disaster Research Center, 
Columbus. Ohio 43210 

Abstract: The report presents a perspective in disaster planning. 
The characteristics of disaster agents, and the kinds of de¬ 
mands and requirements they generate, are considered. This 
is followed by an examination of widely held misconceptions 
of how people and groups hehave in disaster situations A 
contrast is then made between community activities and 
processes in normal times and during emergencies. Next, the 
hasic elements involved in the organized response of a com¬ 
munity to a disaster are set forth. The report concludes with 
a systematic discussion of disaster planning, including weak¬ 
nesses in typical disaster plans anil strategies for bringing 
about community emergency planning. 

Pub Jun 72 98p., NTIS No AD-750 293: PC $3.00 ME 
$0 95 

SUPPORTED BY U S. Dept, of Defense - Army 

16.0099, THE WARNING SYSTEM IN DISASTER SITUA¬ 
TIONS • A SELECTIVE ANALYSIS 

RE MCLUCKIE, Ohio State University, Disaster Research 
Center, Columbus, Ohio 43210 

Abstract: In many ways warning can he the most important 
phase of the disaster response. Warning is thought of not ]ust 
in terms of mechanical devices hut in terms of psychological 
and sociological structures and processes. Warning is not 
only advance notification of the existence of danger hut also 
information about what can he done to prevent, avoid, or 
minimize the danger. The characteristics of the disaster agent 
- frequency, speed of onset, scope of impact, destructive 
potential, etc. •• affect the warning process. Before a warning 
message can be issued, threat data must be collected, col¬ 
lated, and evaluated. The report examines what is involved in 
these processes Included among the factors influencing 
response are the socio-cullural framework, the historical 
setting, and the immediate ongoing social situation. The re¬ 
port contains a discussion of implications for nuclear catas¬ 
trophe. 

Pub. Jul. 70: 78p.. NTIS No. Ad-714 991: PC $3.00 MF $0.95. 

SUPPORTED BY No Formal Support Reported 

16.0100, ORGANIZATIONAL RESPONSES TO MAJOR 
COMMUNITY CRISES 

t..l. QUaRANTELLI, Ohio State University, School of Social 
Science, Cofiimhiis, Ohio 43212 

There are three related aspects of this study which will con¬ 
clude this year. I) Some Held work will he done primarily to 
fill In gaps in our data on hospital emergency services, rumor 
control centers, emergent groups, and radio and television 
stations (and possibly human relations units in police depart¬ 
ments). 2) Considerable more time will be spent on data 
analysis. In part, we will finish up the aforementioned studies 
for which new data arc being gathered. But we will also be 


articles are heing finished to appear in a special 
The American Behavioral Scientist devoted to 
ics of Organizational Involvement anil Chun 
Civil Disturbances.’ About ten monographs wil 
especially on organizational responses to con 
gencies The theoretical model developed in 
this five year research and dealing with simili 
ferences in group activities in natural 
disturbances is in be detailed in a book. 

SUPPORTED BY US. Dept, of HHh. Ed 
H.S.M.H.A 

16.0101, DISASTER RELIEF • DOMESTIC AC 
SPOTLIGHT 

LJ RUSH. US Army, War College, G/Wiv/c, 
17013 

Abstract: Disaster relief is examined as one i 
Army, including Active Army, Army Nation; 
Army Reserve, to particularly denionstiate ai 
domestic action capabilities and (hereby gain c 
Congressional support The examination is b; 
devastation wrought in the Commonwealth oj 
and the Stale of New York hy Tropical Storm 
1972, and the disaster iclicf efforts of llunis 
petsonnel from all three components followup 
restore order out of ehuos. Source document' 
after action reports, letters, telegrams, menu 
legal authorities, policy documents, ami peril 
The laws, icgulalions, and plans governing dis; 
discussed The devastation caused by the storn 
followed by a detailed .summaiy of the roles 
various units Problems faced by the Secretin; 
anil the Commanding Ciener.il, First IJ S Ari 
along with the decisions, which are then usm 
learned by the National Guard units arc also pi 

Pub. Mar. 73: XOp., NTIS No. AD-761 041: ' 
$0.95. 

SUPPORTED BY IJ S Dept of Defense • Arm; 

16.0102, MYRTLE BEACH, SC. • COM 
DEVELOPMENT PLAN 
UNKNOWN. State Planning A: Grants Div., Cr 
Carolina 

Ahstrnet: A comprehensive development plan c 
relative to the economy, population, goals, 
sralnts, existing land use, future land use, and 
within the area defined as the Myrtle Beach Pit 

Pub Apr. 70: I55p., NTIS No. PB-192 352: I 
$0.65. 

SUPPORTED BY U.S. Dept, of Housing & U 
ment 

16.0103, THE WICHITA FALLS CONSORT!' 
REPORT - VOLUME 111 - ANALYSIS OF MU 
TtVrm-S - SECTION IV - PUBLIC SAFETY ! 
UNKNOWN. Unknown Inst, or Indiv. Grant, Te.\ 

Abstract: The report is from a USAC series pr 
City of Wichita Fulls, covering activities from 
sis through implememion and evaluation of i 
lion systems. The report discusses the public su 
activities. It includes the tcsults of a systems 
activities taking place in the Police Deportmen 


$0.95. 

SUPPORTED BY U.S Dept, of Housing & Urban Develop¬ 
ment 

16.0104, ENVIRONMENTAL GEOLOGIC ATLAS OF THE 
TEXAS COASTAL '/.ONE, GALVESTON-HOUSTON 
AREA 

W.L FISHER, Univ. of Texas, Bureau of Economic: Geology, 
Austin, Texas 787 12 

The Environmental Geologic Atlas of the Texas Coastal Zone, 
the product of more than 15 man-years of research and anal¬ 
ysis at the Bureau of Economic Oeology, The University of 
Texas at Austin, is designed to provide an urgently needed 
inventory for this area. The basic environmental geologic 
map delineates and depicts in detail resource units of first- 
order environmental significance. The accompanying series 
of eight special-use maps is designed for particular informa¬ 
tion needs. Included are physical properties and land-use 
suitability, current land use. active physical processes, 
mineral and energy resources, land and submerged land topo¬ 
graphic and bathymetric configuration, natural and artificial 
water systems, and climate. Statistical tables define and in¬ 
ventory the more than 250 natural and cultural features of 
the Texas Coastal Zone. A descriptive text explains the data 
presented, their utility, and means of extrapolating for other 
special uses. 

Pub. 1972: 9Ip., No copy Info, available. 

Abstract provided by KDAA. 

SUPPORTED BY No Formal Support Reported 

16.0105, METROPOLITAN WATER SYSTEM OPERATION 
SUBSEQUENT TO NUCLEAR ATTACK OR NATURAL 
DISASTER 

P.A. RROCK, Dallas Water Utilities Dept , Dallas, Texas 

Abstract: The study develops methodology for creation of a 
plan for operation of u metropolitan water system subsequent 
to nuclear attack or natural disaster. Automatic digital com¬ 
puter water system simulation is used to determine the ulti¬ 
mate overall effect of damage to specific components. Vul¬ 
nerability analyses are made as a mathematical model of the 
water system reacts automatically to hypothetical attack data 
supplied hy the National Civil Defense Computer Center. 
Problems of unmanned water purification plant operation arc 
noted The need for and availability of electric power is con¬ 
sidered. 

Pub. May 70: 381 p., NTlS No. Ad-711 956: IIC $3.<)U ME 
$0.65. 

SUPPORTED BY No Formal Support Reported 

16.0106, SOU. POLLUTION • EROSION EFFECTS IN SOIL 

UNKNOWN, U.S. Dept, of Defense, Defense Documentation 
Center, Alexandria, Virginia 

Abstract: The bibliography contains 291 unclassified and un¬ 
limited citations of reports on the presumably damaging ef¬ 
fects of erosion on the regolith. Erosion by wind, writer, ice, 
avalanches, landslides, earthquakes, helicopter rotor 
downwash, exhaust gases, and other forces is represented. 
Procedures for the protection, stabilization, preservation, ami 
restoration of earth materials exposed to erosion are in¬ 
cluded. Corporate Author- Monitoring Agency, Subject. Ti- 
tie, and Personal Author indexes arc provided. 

Pub. Jul. 73: 390p„ NTIS No. AD-763 500. PC $9.00 MF 
$1.45. 


NAS 

DM. PAUI.DY, Gantney & Jones Comm. Inc., 
Virginia 22042 

Abstract: The objective of this study is to select i 
desirable equipment that will enable hroadcasi 
the Defense Civil Preparedness Agency Radio 1 
lection Program to rapidly restore broadenstin 
the event of destruction of the regular anlem 
pedient antennas arc proposed for AM and FI 
procurement specifications are presented. A i 
the construction of expedient antennas from av 
;tls is included. 

Pub. Nov. 73. 126., NTIS No. AD-77S 8.31/1: 

Si.45. 

SUPPORTED BY U S. Depe. of Defense • Arm; 

16.0108, AREA-WIDE DISASTER RESPON: 
PREPAREDNESS AND REGIONAL COUNCT 

R.J. MARSHAK, Human Sciences Research Inc , 
ginia 2210! 

Abstract: The report is divided into three parts u 
the development of regional councils and the 
Process; a regional approach to preparedness 
organization which would allow the prepared™ 
to utilize regional councils effectively; and 
planning requirements that would he posed hy 
tion, with an indication of how a regional prepu 
tntion would support such a contingency plann : 
major recommendations of the report include: 
meat of a regional Collegium of Preparedness 
the funding of a professional planner or nd 
work with the Collegium and regional com 
couragemcnt of regional councils to contact pr 
fieiids ns part of the A-95 PNRS; the funding, 
area-wide comprehensive preparedness plans; i 
poralion of crisis relocation planning within 
prehensive planning effort utilizing regional c 
courage multi-jurisdictional and multi-agency in 

Pub. Feb. 74: 204p„ NTIS No. AD-776 382/4: 
$1.45. 

SUPPORTED BY U.S. Dept, of Defense • Armj 

16.0109, BUILDING STANDARDS A 
EARTHQUAKE HAZARD FOR THE PU( 
BASIN 

li GONLN, Univ. of Washington, School of Eng 
tie, Washington 98105 

This report presents a historical record of the chn 
effects on structures of the two most 
earthquakes <1949 und 1965) in the Puget So 1 
lines the history and current state of building-c 
for earthquakes in the Puget Sound area, and il 
ble regional activities that could aid material 
damage during future earthquakes in the Puget 
T he oim of this report is to provide a reference 
gionnl information relevant for curlhqunke-resi: 
in the Puget Sound Basin. Since structural cff< 
disassociated from ground effects, this study hr 
soil, geological and seismologlcnl effects for the 

The 1949 eurthqunke is discussed in Chapter 2 
earthquake in Chapter 3. The history of build 
changes in building-code ordinances for eartl 
within the Puget Sound region for the peric 
through 1973 are reviewed in Chapter 4. T 
earthquake resistant design is discussed in Cha; 


Pub May 74, |46p., Report SM 74-1, Div. of Structures & 
Mechanics, Dept, of Civil Engineering, Univ. of Wash., Seat¬ 
tle, Wash. 9819S. 

Abstract provided by FDAA. 

SUPPORTED BY U S. Natl Science Foundation 
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6.0099. 6.0100, 60101. 6.0108. 6 0109. 6.0110. 6.0111, 
6.0116, 6.0117, 6.0118. 60!|9. 6.0120, 6.0121. 6.0141, 
6.0142, 6.0IS2, 6.0167, 6.0172. 6017.3, 6.0174, 6.0247, 

6.0257, 6.0312, 60313, 6.0314, 6.0315. 6.0320, 6.(J3SH, 

6.040S, 8.0003. 8 0013, 8.0014, 8.0017, 8.0019, 8.0025. 

8.002K, 8,0030. 8 0031. 8.0032, 8.0033, 8.0034, 8.0035. 

8.0036. 8.0037, 8.0038. 8.0039. 8.0040, 8.0041. 8.0042. 
8.0043. 8.0044. g.()045. 8.0046. 8.0047. 8.0048. 8.0049, 

8,0050. 8.00S1, 8.005S, 8.0056, 8 0072, 8.0073, 8.0119, 

8.0134, 9.0003, 9.0021, 9.0054, 100009, 10.00(0. 

10.0030. 12.0040, 13.000!, 13 0009, 13.0010, 13.0019. 
13 0026. 13.0027, 13.0028. 13.0029, 15.0004, 15.0006, 

1S 0007, 15.0009, 15 0010. 15-0011. 15.001 S. 15.0019, 

15.0021, 16.0007, 16.0008, 16.0026, 16 0027, 16.0033, 

160037, 16.0044. 16 0049. 16.0052, 16.0053. I6.00S7, 

160059. 16.0060, 160078. 16.0079, 16.0085, 16.0086, 
16.0087. 16.0098, 16.0101, 16.0107, 16.0108. 

U.S. Dept, of Defense • D.a.R P.A. 

3.0104, 3.0263, 8.0054. 

U.S. Depl. of Defense - D.S.A. 

16.0106. 

U.S. Dept of Defense - Navy 

2.0014, 3.0007. 3.0044. 3.0058, 3.0080, 5.0012. 8.0008, 

8 0052, 8.0053, 8.0070, 8 0080. 8.0081, 80082, 8-0103, 

8.0l 17. 8.0118, 8.012 1, 8.0136, 9.0004. 9.0036, 9.0063, 

10.0002. 10.0025, 13.0002. 13 0016. 15.0014, 15.0022. 
15.0024, 15.0025. 16.0010. 

U S. Depl. of Hlth. Ed. & Wei. 

6.0014, 6.0398. 

U.S. Dept, of Hlth. fid. & Wei. • A D.M.H.A 
6.0003, 16.0020. 

U S. Dept of Hlth Ed. & Wei - H.S.M.H A 

6.0008, 6.0009, 60010, 60011, 16.0002. 16.0006, 

16.00! I. 160018, 16.0(00. 

U.S Dept, of Housing & Urban Development 

1.0003, 2.0002, 3.0011, 3.0021, 3.0047, 3.0069, 3.0149, 

3.0158, 3.0162, 3.0196, 3.0218, 3.0269. 3.0284, 4.0001. 

S.0026, 6.0002, 6.0005, 6.0024, 6.0025, 6.0026. 6.0027, 

6.0028. 6.0029, 6.0045, 6.0046, 6.0047, 6.0072, 6.0087, 

6.0127, 60128, 6.0|33, 6.0148, 6.0158, 6.0159, 6.0160, 

6.0178, 6.0179, 6.0(81, 6.0192, 6.0231. 6.0236, 6.0245, 

6.0253, 6.0258, 6.0260, 6.0262. 6.0268, 6.0283, 6.0284, 

6.0286, 6.0295, 6.0307, 6.0308. 6.0329, 6.0330, 6.0332, 

6.0333, 6.0340, 6.0352, 6.0354, 6.0362, 6.0363, 6.0369, 

6.0380, 6.0381, 6-0385, 7.0009, 8.0001, 8.0010. 8.0015, 

8.0018, 8.0079. 9.0007, 9.0026. 10.0003, 10 0033 

11-0001. 12.0006, 1200U 13.0003. 1 .OMI UOfUVt’ 


U S Dept of Interior • Bu. Reclamation 

1.0008, 2.0006. 2.000K, 2.0U09. 2.0012, 3.0053, 
3.0173, 3.0183, 4.0007, 6.017 l, 6.0183, 9.0008, 9. 
U.S Dept of Interior - Bureau of Mines 

6.0CJ15, 6.0040. 9.0009, 10.0005, 10.0006, 

10.0022. 10.0023, 10.0024. 

U S>. Dept, of Interior • Geological Survey 

1.0010 . 2.0018 , 3.0006 , 3.0020 . 3.0039, .3.0050, 
3.0052. 3.0057, 3.0100, 3.0105, 3.0106, 3 0)07' 
3.0109. 3.0110. 3.0111, 3.0112, 3.011.3, 3 01 14 ] 
301(6. 3.01(7. 3 0118. 3 0110, 3.0(20, 3.0(21. 
3 0123, 3.0124, 3.0125. 3.0126, 3.0(27. .3.0128 
3.0130, 3.01.31. 3.0132, 3.0133, .3.01.34, 3.0l3s! 
3 0164. 3.0165. .3.0166, 3.0167, 3.0168, .3.0169, 
3.0(72. 3.0174, 3.0175, 3.0176. 3.0177, 3.0178, 
3.0180, 3.0181, 3.0182, 3.0184, 3.0185, 3.0197, 
3.0243, 4.0004, 4.0005, 4.0006. 6.0020, 6.0023, 
6.0039. 6 0048, 6.0049, 6.0058. 6.0062. 6.0063, 
6.0068, 6.0069, 6.0071. 6.0075, 6.0079, 6.0082. 
6.0091, 6.0093, 6.0094, 6 0102, 6.0106, 6.01(4, 
6.0(29, 6.0134, 6.01.35, 6.0136, 6.01.38, 6.0139, 
6.0143. 6.0147, 6.0149, A.0I56, 6.016!, 6.0164. 
6.0168. 0.0169, 6.0176, 6.0180. 6 0184, 6.0185, 
6.0187, 6.0188. 6.0193, 6.0210. 6.02H, 60215. 
6.0220. 6 0221. 6.0230, 6.0233. 6.0234, 6.0244, 
6.0249, 6.0250, 6.0251, 6.0254, 6.0255, 6.0256. 
6.0274, 6.0275, 6.0276, 6.0277, 6.0278, 6.0279, 
6.0281, 6.0282, 6.0287, 6.0296, 6.0297. 6.0303, 
6.0305. 6.0310, 0.0311, 6.0316, 6.0317. 6.0318, 
6.0325, 6.0326, 6 0.331, 6.0342, 6.0343, 6.0344, 
6.0357, 6.0364. 6.0365, 6.0366. 6.0370, 6.0371, 
6 0373, 6 0374, 6.037S, 6.0376. 6.0377. 6.0382. 
6.0384, 6.0386, 6.0389, 6.0.392, 6.0394, 6.0395, 
6.0401. 6.0403, 6.0404, 6.0407, 6.0408, 6.0409, 
5.0415, 8.0027, 8.01.3.3, 9.0001, 9.0002, 9.0027, 
9.0029, 9.0030, 9.0031, 9.0032, 9.0033. 9 0034. 
9.0041, 9.0042, 9.0043, 9.0044, 9.0045, 9.0046, 
9.0049, 10.0004. 10.0011, 10.0012, 10.0013, 
10.0016, 10.0017, 10.0018, (0.0019, 10.0020, 

10.0029, 13.0011, 13.001.3, 13.0014, 13.0017, 

14.0002, 14.0004, 14.0006, 14.0007, 14.0008, 

14.0011, 14.0012, 14.0013, 14.0014, 15.0013, 

15.0037, 15.0039, 16.0054, 16.0055. 16.0056, 

16.0075. 

VJ.S. Dept, of Interior • O Wu. Res. Rch 

2.0015. 2.0023, 3.0102. 6.0013, 6.0018, 60073, 
6.0076, 6.0113, 6.0137, 6.0144. 6.015.3, 6 0|54, 
6.0166, 6.0175, 6.0191, 6.0238, 6.0246, 6.0267. 
6.0291, 6.0292, 6.029.3, 6.0306, 6.0322. 6.0334, 
6.0360, 6.0378, 6.0406, 10.0001, 14.0015, 
15.0033. 15.0038. 

U.S. Dept, of Interior • O.W.R.T. 

2.0001, 2.0016. 5.0022, 5.0044, 6.0004, 6.0007. 
6.0051, 6.0066. 6.0078, 6.0080, 6.0088, 6.0089. 
6.0105, 6.0107, 6.0122, 6.0123, 6.0124, 6.0126, 
6.0132, 6.0146, 6.0150, 6.0151, 6.0237, 6.0239, 
6.024), 6.0242, 6.0243, 6.0266, 6.0269. 6.0270. 
6.0273, 6.0285. 6.0288. 6.0294, 6.0300. 6.0301, 
6.0321, 6.0324. 6.0328, 6.0335, 6.0338, 6.0339, 
6.0353, 6.0355, 6.0361, 6.0379, 6.0387, 6.0390. 
6.0397, 6.0399, 6.0410, 6.0411, 6.0412. 6.0413. 
10.0008, 13.0006, 15.0008. 16.0084. 

U.S. Dept of Justice 
a 


ilUrrUK l l(Mj ACItllNC. r I1NL/CA 


U S Dept, of Transportation • Const Guard 
8.0006, 16.0000. 16.0013. 

U.S Dept of Transportation - F.H A 

I. 0014, 3.0010. 3 0012. 3.0086, 3.0152, 3.0204, 6.0043, 

6.O0S0, 6.0039, 6.0000. 60061, 6.0065, 60145. 6.0155, 
6.0208. 6.0212. 6 0213, 6.0216. 6.0217. 6.0219, 6 0222. 
6 0327, 6.0356, 9.0005. 9.0013, 9.0014, 9.0019. 9.0037. 
9.0038. 9.0039, 9 0061, 100014. 10.0027, 10.0031. 

II. 0002. 16.0012, 16.0013, 160014. 16.0031. 16.0035. 

U S Dept, of Transportation • N.H.T.S A 

16.0003 

U.S. Dept of Transportation • N.1S.B. 

3.0199. 

U.S. Dept, of T ransportation • Off. Sec. 

9 0018, 9 0022, 16.0032 
U.S. Dept, of Transportation • U M T A 
16.0034. 

U S. Environ Protect. Agency • O.R.M 
6.01 12 

U.S Executive Office • O.li.P. 

3.0022, 3.0161, 16.0077. 

U S Executive Office . O ST. 

3.0200. 

U S Natl Aero. & Space Adni. 

1.0009. 3.0071, 3 0266, 3 0274. 5.0013, 5 0032. 6.0030. 
6.0209, 6.0298, 6.0393, 8.0024, 8.0083, 8.0104. 8.0122. 
9.0035, 9.UOS0. 14.0009, 15.0005. 16.0047, 16 0048. 

U.S. Natl. Science Foundation 

1.0005, 2.0004, 3,0008. 3.0009, 30016, 3 0023. 3.0026, 

3.0027. 3.0028. 3.0032. 3.0037. 3.0038, 3.0040, 3.0042, 

3.0043. 3.0060, 3.0061, 3.0062. 3.0063. 3.0064, 3.0068, 

3.0075, 3.0078. 3.0079, 3.0087, 3.0090. 3.0103, 3.0136. 

3.0137. 3.0138, 3.0139. 3.0(42, 3.0143, 3.0147. 3.0148. 

3.0153, 3 0192. 3.0202, 3.0205. 3.0206, 3 0208, 3.0210, 

3.0211, 3.0212, 3.0214, 3.0215. 3.0216, 3 0226. 3.0227. 

3.0228. 3.0229. 3.0230. 3.0231, 3.0236, 3.0240, 3.0251, 

3.0252, 3.0253, 30255, 30257, 3.0260. 3.0261, 3.0264, 


3.0268. 3.0273. 3.0276. 3.0277. 30279, 3.C 
3.0282, 30283. 4.(1008, 50008. 5.0021, 5.0 
6.0252. 6.0259. 7.0003. 7.0007, 7.0008. 7.0 
7.0013. 7.0014, 7.0015. 7.0018, 80009. 8.0 
8.0099, 8 0102. 8 (1120, 8.0125. 8.0135. 8.0 
9.0020. 9.0025. 9.0051. 9.0052, 9.005 5. 90( 
10.0032. 11.0007. 12.0018. 12.0019, 12.00 
13 0015. 13.0021, 14.0005, 14.0016, 15.00 
16 0022. 16.0028. 16.006], 16.0062, 16.00 
16.0109. 

U S. Tennessee Valley Auih. 

6 0367. 6.0368 

US. Veterans Administration 
3.0189, 3.0201. 

U S Water Resources Council • Wash , D.C. 

6.0223, 6 0224, 6.0225. 6.0226. 6.0227, 6.02: 

University of Alabama 
6.0162. 

University of California 

3.0003, 3.0029, 3.O030, 3.0033, 3.0035, 3.0 
3.0077, 3.0081, 3 0082. 3.0083. 3.0084, 3.0 
3.0089. 3.0091. 3.0092. 3.0093. 3.0095. 3.0 
3.0098, 3.0099. 

University of Hawaii 
6.0077. 

University of Illinois 

3.0059, 3.0207, 3.0209. 3.0213, 6.0264, 8.0 
I 2.0035. 

University of Southern Miss - Hattiesburg 
<1.0009. 

University of T exas 
9.0023 

Virginia Polytechnic Inst • Blacksburg 
6.001 2 . 

Washington State Government - Olympia 
l 0001, 1.0002, l (1006, 6.0402 

Wyoming Slate Government • Cheyenne 
6.0189. I 1.0008. 



This list provides more complete address information of supporting 
organizations titan appears for each project in the Disaster Types section. 


Alabama Stale Government 
Montgomery, AL 36104 

Auburn University at Montgomery 
Atlanta Highway 
Montgomery, AL 36109 

California Institute of Technology 
Pasadena, CA 91 109 

California Slate Government 
Slate Capitol 
Tenth at L, North 
Sacramento. CA 95814 

Chicago City Government 
City Hall 

121 N LaSalle Street 
Chicago, II. 60602 

Colorado Slate University 
fort Collins, CO 80521 

Florida Stale Government 
Tallahassee, IT 32301 

Illinois State Government 
Stale Capilol 
State Capitol Complex 
Springfield, 1L 62706 

Iowa State Government 
Des Moines, IA 50318 

Kentucky Stale Government 
Frankfort, KY 40601 

Los Angeles County Government 
City Mall 

200 N. Spring Street 
Los Angeles, CA 90012 


Mississippi R&D Center 
Jackson, MS 39205 

Montana Stale University 
Bozeman, M l 597(5 

National Academy of Sciences 
2101 Constitution Avenue, N.W. 
Washington, DC 20418 

National Concrete & Masonry 

Association 

1800 N. Kent Street 

Arlington, VA 22209 

Nevada State Government 
Carson City, NV 89701 

New Jersey Stale Goverinnenl 
Trenton City Hall 
Hast Stale Street 
Trenton, N,i 08608 

New York Ocean Science 
Laboratory 
Moninuk, NY 11954 

New York Slate Government 
New York State Attorney General 
Capilol 

Albany, NY 12224 

Norlli Dakota State Govetnineni 
Bismark, ND 58501 

Ohio Stale Government 
Stale Office Building 
65 S Front Street 
Columbus, OH 43215 

Ohio Slate University 
400 Lincoln Tower 


Pennsylvania State University 

20i Old Main 

University Bark, BA 16802 

R. W. Johnson Foundation 
New Brunswick, NJ 08902 

Riverside County Government 
Court House 
4050 Main Sued 
Riverside, CA 92501 

Salt Lake City Government 
Sail Lake, City IJT 84101 

Texas A&M University System 
College Station, I X 77843 


Texas Stale Government 
IJ.S. Courlliouse 
200 W. 8lh Sired 
Austin, TX 78701 


Texas Technological University 
Lubbock, TX 79409 

U.S. Atomic Energy Commissio 
Office of Information Services 
Washington, DC 20545 

U.S. Department of Agriculture 
|4tl» & Independence Avenue, 5 
Washington, DC 20250 

U.S. Department of Agriculture 
Cooperative Slate Research Set 
!4ih & Independence Avenue, 5 
Washington, DC 20250 



U S. Department of Commerce 
Environmental Science Services 
Administration 
(See Commerce, NOAA) 

U.S. Department of Commerce 
Economical Development 
Adminsiuatiou 

14th Street between Constitution 
Avenue & E Street, NAV. 
Washington, DC 20230 

U.S. Department ol Commerce 
Maritime Administration 
14th Street hetween Constitution 
Avenue &. E Street, N.W. 
Washington, DC 20235 

U.S. Department of Commerce 
National Oceanic & Atmospheric 
Administration 
6010 Executive Boulevard 
Rockville, MD 20852 

U.S. Department of Commerce 
National Bureau of Standards 
Washington, DC 2(3234 

U.S. Department of Defense 
Air Force 
The Pentagon 
Washington, DC 20330 

U.S. Department of Defense 
Army 

The Pentagon 
Washington, DC 20310 

U.S. Department of Defense 
Defense Advanced Research 
Projects Agency 
1400 Wilson Boulevard 
Arlington, VA 22209 

U.S. Department of Defense 
Defense Supply Agency 
Defense Documentation Center 
Cameron Station 
Alexandria, VA 22.314 


U.S. Department of 
Health, Education, & Welfare 
Alcohol, Drug Abuse & Mental 
Health Administration 
5600 Fishers Fane 
Rockville, MD 20852 

U.S. Department of 
Health, Education, & Welfare 
Health Services & Mental 
Health Administration 
U.S. Public Health Service 
5600 Fishers l.ane 
Rockville, MD 20852 

U.S. Department ol 
Health, Education, & Welfare 
330 Independence Avenue, SAV. 
Washington, DC 20201 

U.S. Department of Housing & 
Urban Development 
451 - 7th Street, SAV. 

Washington, DC 20410 

U.S. Federal Disaster Assistance 
Administration 
DHUD Building 
Room B-133 Mail Room 
451 - 7th Street, SAV. 

Washington, DC 20410 

U.S. Department of the Interior 
Bureau of Reclamation 
C Stiect Between 18th & 

!9tli Streets, NAV. 

Washington, DC 20240 

U.S. Depaitmcm of the Interior 
Bureau of Mines 
C Street between 18th & 

19th Streets, NAV. 

Washington, DC 20240 

U.S. Department of the Interior 
Geological Survey 
12201 Sunrise Valley Drive 
Rcslon, VA 22092 

U.S. Department of the Interior 
Office of Water Resources Research 
(See Interior, OWRT) 


Washington. DC 20240 

U.S. Department ol Just 
Constitution Avenue & 
l()th Sheet, NAV. 
Washington, DC 20530 

U.S. Department of T rai 
Coast Guard 
400 - 7th Street, SAV. 
Washington, DC 2059(3 

U.S. Department of Trai 
Federal Highway Admin 
400 - 7di Street, SAV. 
Washington, DC 20590 

U.S. Department ofTrai 
National Highway TralTi 
Safety Administration 
400 - 7th Street, SAV. 
Washington, DC 20590 

U.S. Department of Tun 
National Transportation 
Safety Board 
400 - 7lh Street. S.W. 
Washington, DC 20590 

U.S. Dep.mment of fra 1 
Office of the Secretary 

400 - 7th Street, SAV. 
Washington, DC 20590 

U.S. Environmental Pro 
Agency 

Office of Resources Mar 

401 M Street, S.W, 
Washington, DC 20460 

U.S. Executive Office of 
President 

Office of Emergency Pre 
(See HUD, FDAA) 

U.S. Executive Office of 
President 

Office of Science & led 
(See NSF, OS I P) 
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SUPPORTING ORGANIZA I ION ADDRESSES 


U.S. National Aeronautics & 
Space Administration 
400 Maryland Avenue, S.W. 
Washington, DC 20546 

U.S. National Science Foundation 
1800 G Street, N.W. 

Washington, DC 20550 


U.S. Veterans Administration 
810 Vermont Avenue, N.W. 
Washington, DC 20420 


U.S. Water Resources Council 
2120 l. Street. N.W. 
Washington, DC 20037 


University of Illinois 
8(J5 W. Pennsylvania > 
Urhana, IF 61801 

University oi Southern 
Southern Station Box 
Hattiesburg. MS 394(1 


U.S. National Science Foundation 
Office of Science & Technology 
Policy 

1800 (i Street, N.W. 

Washington, DC 20550 

U.S. Tennessee Valley Authority 
New Sprankle Building 
Knoxville, I N 37902 


University of Alabama 
University, Al. 35486 


University of California 
Central Office 
220 University Avenue 
Berkeley, CA 94720 


University of Texas 
601 Colorado Street 
Austin, IX 78701 

Washington Stale Go\ 
Olympia, WA 98501 

Wyoming State (iovei 
Cheyenne, WV 82001 



SUPPORTING ORGANIZATION 


AVALANCHES 


u s dept or agriculture 

1.1)012 PHYSICAL PROPERTIES OF ALPINE SNOW AS 
RELATED TO WEATHFR AND AVALANCHE CONDI¬ 
TIONS 

A/. MARThVF/.I.I. U S Dept of Agriculture, Knekv Mtn. 
For & Uh Ex. Sta. 


t/.S. DEPT. Of AGRICULTURE • FS 

1.0011 WATER YIELD IMPROVEMENT AND 
AVALANCHE hazard prediction in alpine 
AREAS OF T HE ROCKY MOUNTAINS 
M MARI IXFLI.I. Colorado Stole University. U.S.D A. 
Rock) Mtn. For Sta. 

U S DEPT OF DEFENSE - ARMY 

1.0004 ACOUSTIC EMISSION AND RELATED PROPER' 
TIES OF SNOW APPLIED TO T HE DETERMINATION 
OF SLAB AVALANCHE INIT IATION I 1042-EN 
CC. HRADl.FY. Montana Stale University. School of Let¬ 
ters 

1.0007 PUGET PEAK AVALANCHE. ALASKA 
MC. IIOYF.R. Ariadna State University, School of Liberal 
Arts 

1.0013 SNOW PACK STABILITY INDICES RELATIVE TO 
THE CLIMAX AVALANCHE 

C C HRADLF.V. Montana State University, School of Let¬ 
ters 

U S DEPT. OF HOUSING & URBAN DEVELOPMENT 

1.0003 URBAN GEOLOGY PLAN FOR CALIFORNIA - 
THE NATURE. MAGNITUDE', & COSTS OF' GEOLOG¬ 
IC HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBRFV) 

J.T. ALI'ORF. Stale Div. of Mines & Geology 


U S. DEPT. OF INTERIOR • HU RECLAMATION 

1,0008 DEVELOPMENT OE‘ METHODOLOGY FOR 
EVALUATION AND PREDICTON OF AVALANCHE 
HAZARD IN THE SAN JUAN MOUNTAINS OF 
COLORAOO 

J.D IVES, Univ. of Colorado. Inst, of Arctic ik Alpine Res 


U S DEPT OF TRANSPORTATION • F H A 

LOOM AVALANCHE CONTROL IMPLEMENTATION 
STUDY 

I.ACIIAPELLE. State Dept, of Highways 

U S. NATL.. AFRO & SPACE ADM 

1.0009 THERMAL SURVEILLANCE OF ACTIVE VOL¬ 
CANOES 

J.D FRIEDMAN. U.S Depl. of the Interior, Geological 
Survey 

U.S. NATL. SCIENCE FOUNDATION 

1.0005 ACOUSTIC EMISSION AND RELATED PROPER¬ 
TIES OF' SNOW APPLIED TO THE DETERMINATION 
OF SLAB AVALANCHE INITIATION 
CC. HRADl.l.Y , Montana State University. Graduate School 

WASHINGTON STATE GOVERNMENT • OLYMPIA 

LOGO! AVALANCHE STUDIES, 1971-1972 
/;'. R l.ACHAPFl.t.F., State Depl of Highways 

1.0002 NORTH CASCADES HIGHWAY SR-20 
AVALANCHE ATLAS 

I'.fi LACIIAPf'.l.t.E. Univ. of Washington, School of Arts 

1.0006 AVALANCHES ON THE NORTH CASCADES 
HIGHWAY ISR-20) - SUMMARY REPORT 
E R. EACH API'.!.t.li. State Dept of Highways 


DROUGHTS 


ILLINOIS STATE GOVERNMENT - SPRINGFIELD 

2.001! DROUGHT CLIMATOLOGY OF ILLINOIS 
F.A. HUFF. State Water Survey 

NEVADA STATE GOVERNMENT - CARSON CITY 

2.0017 ECONOMIC EVALUATION OF USE AND 
DEVELOPMENT OF WATER AND LAND 
RESOURCES 

fl.C U'lTI.E, Univ. of Nevada, Agricultural Experiment 
Sta. 


NORTH DAKOTA STATE GOVERNMENT - BISMARCK 



PENNSYLVANIA STATE UNIVERSITY 

2.000"? HYDROLOGIC SYSTEMS MODELING AND SIMU- 
L AT ION 

G ARON, Penn. Stale University. Inst Res Land & Wtr 
Resour 


U S. DEPT. OF AORICUI.TURE • CS R S 

2.0022 DEVELOPMENT OF RAINFALL DEFICIENCY 
INDEX FOR PUERTO RICO 

M CAPIEL, Univ. of Puerto Rico. Agricultural Experiment 
St!l. 


U S. DEPT. OF COMMERCE • N.O A A 

2.0003 CENTRAL FLORIDA SEEDING PROJECT 
JD. MCFADDEN, U.S Dept of Commerce. Research 
Flight Facility 

2.0005 JOINT FEDERAL-STATE CUMULUS SEEDING 
PROGRAM FOR MITIGATION OF 1971 SOUTH 
FLORIDA DROUGHT 

J. SIMPSO.V, U.S. Dept of Commerce. Natl. Oceanic A At¬ 
mos. Admin 

2.0010 FLORIDA CUMULUS SEEDING EXPERIMENT 
FOR DROUGHT MITIGATION, APR1L-MAY 1971 
O' L H'CJODLEr, U S. Dept or Commerce, Environ 
Research Laboratories 


2.0008 PROJECT ARID DROP. A SUMMA 
OF CLOUD SEEDING ACTIVITIES IN' A 
CONDUCTED BY ATMOSPHERICS INC< 
t ABIIREV) 

77 HENDERSON. Atmospherics Incorporated 

2.0009 HYGROSCOPIC SEEDING IN OK 
VOLUME I 

F B MACCREADY. Flight Test Research Inc 

2.0012 POTENTIAL OF PRECIPITATION MO 
IN MODERATE TO SEVERE DROUGHTS 
f A. H(IFF, State Water Survey 

U.S. DEPT. OF INTERIOR - GEOLOGICAL 

2.0018 THE DETERMINATION OF THE FREi 
DROUGHT FLOWS OF VARYING DI 
SEVERITY AND DURATION - NEW JERS 
EG MILLER. LJ-S. Dept of the Interior, Cieol 


U.S. DEPT. OF INTERIOR - O WTR. RE? 

2.0015 SEVERITY AND FREOUENCY OF D 
MISSISSIPPI 

JC- MCWHORTER, Mississippi St. Universit 
Agriculture 

2.0023 DROUTH PROBABILITIES IN TFNNE5 
IF.L. FARKS, Univ. of Tennessee. School of A| 


2.0013 DROUGHT IN KANSAS 
M.J. BROWN, Kansas State University, Agricultural Experi¬ 
ment Sta 

2.0019 EROSION AND DEPOSITION IN THE SOUNDS 
AND ESTUARIES OF THE NORTH CAROLINA 
COAST 

R-L. INGRAM, Univ. of North Carolina, School of Arts 

2.0021 ALTERNATIVE ADJUSTMENTS TO NATURAL 
HAZARDS 

D.G. AREY. Univ. of Pittsburgh, Graduate School 

2.0024 METEOROLOGICAL DROUGHT IN TENNESSEE 
71'. VAIKSNORAS , U.S. Dept of Commerce. Natl Weather 
Service 


U.S. DEPT. OF DEFENSE • NAVY 

2.0014 BEACHES AND GROUND WATER OF CAPE SA¬ 
BLE, FLORIDA. DURING EXTREME DROUGHT 
R J. RUSSELL, Louisiana State Univ. Systems, Coastal Stu¬ 
dies institute 


U S. DEPT. OF INTERIOR • O W.R i 

2.0001 STUDY OF SEAWATER DESALTING 
GENCY WATER SUPPLY FOR NEW YORI 
S.L. SCHEFFER. Parsons Jurden Corporation 

2.0016 NEBRASKA DROUGHTS - A STUDY 
PAST CHRONOLOGICAL AND SPATIA 
WITH IMPLICATIONS FOR THE FUTURE 
M.P LAWSON. Univ. of Nebraska, School of z' 


U.S. NATL. SCIENCE FOUNDATIO! 

2.0004 STUDIES OF URBAN EFFECTS ON 
AND SEVERE WEATHER 
S.A. CHANGNON, Univ. of Illinois. State V 
Division 


EARTHQUAKES 


U.S DEPT. OF HOUSING Si URBAN DEVELOPMENT 


CALIFORNIA INST. OF T ECHNOLOGY • PA 


L0002 URBAN GEOLOGY PLAN FOR CAL/FORNIA - 
THE NATURE. MAGNITUDE. & COSTS OF GEOLOG¬ 
IC HAZARDS & RECOMMENDATIONS FOR T HEIR 
MITIGATION (ABBREV) 

J.T ALFORE, State Dlv. of Mines & Geology 

U.S. DEPT. OF INTERIOR - BU. RECLAMATION 


3.0001 EARTHOUAKES AND INSURANCE 
UNKNOWN, Calif. Inst of Technology, Cen 
Prev. Disaster 

3.0041 FARTHOUAKE RESPONSE OF BUlLf 
DATION SYSTEMS 

J- B/ELAK. Calif. Inst of Technology. Earthc 
Res. Lab. 


SUPPORTING ORGANISATION 


EARTHQUAKES 


3.0140 EARTHOUAKES AND INSURANCE • ERA CON¬ 
FERENCE 2-3 APRIL 1973 

J C FULTON, Calif Inst of Technology. Center For Res 
Piev Disaster 

3.0141 MODAL COUPLING AND FARTHOUAKE 
RESPONSE OF TALL BUILDINGS 

J.B HOERNER, Calif Inst of Technology. Earthquake En- 
gin Res Lab 

3.0144 FORCED VIBRATION OF A 22-STORY STEEL 
FRAME BUILDING 

PC- JENNINGS, Calif Inst of Technology. Earthquake En- 
gin Res Lnh. 

CALIFORNIA STATE GOVERNMENT - SACRAMENTO 

3.0046 MEASUREMENT OF DYNAMIC CHARAC¬ 
TERISTICS OF SWITCHYARD EQUIPMENT 

A.E. ESKF.l., State Dept of Water Resources 

3.0IS0 MEETING THE EARTHQUAKE CHALLENGE - 
FINAL REPORT TO THE LEGISLATURE STATE OF 
CALIFORNIA BY THE JOINT COMMITTEE ON 
SEISMIC SAFETY 

K V STL/NflRLKiCL. Stale Legislature 

3.015! THE SAN FERNANDO FARTHOUAKE OF 
FEBRUARY 9. 1971 AND PUBLIC POLICY 

UNKNOWN, State Legislature 


LOS ANGELES COUNTY GOVERNMENT • CALIFORNIA 

3.0004 REPORTS OF THE FARTHOUAKE T ASK FORCES 
- RECOMMENDATIONS OF THE LOS ANGELES 
COUNTY FARTHOUAKE COMMISSION 
UNKNOWN, Los Angeles Co. Btl of Supers. 

NATL ACADEMY OF SCIENCES • WASHINGTON 

3.0054 EARTHOUAKES RELATED TO RESERVOIR 
FILLING 

UNKNOWN, Nall. Res Council 

3.0186 TOWARD REDUCTION OF LOSSES FROM 
EARTHOUAKES 

UNKNOWN. Nall. Acad, of Sciences 


NATL. CONCRETE & MASONRY ASSN. - ARLINGTON 

3.0193 EARTHQUAKE DESIGN FOR MASONRY STRUC¬ 
TURES 

F.Y. YOKE/.. U.S. Dept, of Commerce. Natl. Bureau of 
Standards 

NO FORMAL SUPPORT REPORTED 

3.0048 COMPARISONS OF SEISMIC ANALYSES OF TWO 
IDENTICAL STRUCTURES BASED ON SEISMO- 
ORAMS FROM THE SAN FERNANDO FARTHOUAKE 
(ABBREV) 

S.A FREEMAN, John A. Blume & Associates 


3.0101 RECOMMENDATIONS DEVELOPED FROM RE¬ 
PORTS OF THE l-ARTHOUAKE COMMISSION AND 
EARTHQUAKE TASK FORCES • SAN FERNANDO 
FARTHOUAKE (ABBREV) 

UNKNOWN, Los Angeles Co. Bd. ofSupvrs. 

3.0244 PREDICTED SAN FERNANDO EARTHQUAKE 
SPECTRA- GLENDALE AREA 
J.R MURPHY, Environmental Res Corporation 

3.0256 COMPILATION OF BRITTLE STRUCTURES 
WITHIN NEW YORK STATE 
Y. It'. /SACHSEN, State Dept of Education 

3.027(1 REGIONAL EARTHQUAKE RISK STUDY - MIS 
SOURI. ARKANSAS. KENTUCKY. TENNESSEE. MIS¬ 
SISSIPPI AREA 

UNKNOWN, Mississippi Ark Tenn Council 

U.S. ATOMIC ENERGY COMMISSION 

3.0013 INVESTIGATION OF GROUND MOTION- 
DAMAGE RELATIONSHIPS FOR RESIDENTIAL 
BUILDINGS IN GLENDALE, CALIFORNIA- SAN FER¬ 
NANDO FARTHOUAKE. FEBRUARY I 
/ fARIIOOMANl), John A Illume & Associates 

3.0014 RESPONSE OF TWO IDENTICAL SEVEN-STORY 
STRUCTURES TO THE SAN FERNANDO 
EARTHOUAKF. OF FEBRUARY 9. 1971 
5./I. FREEMAN, John A. Blume & Associates 

3.0015 OBSERVATIONS OF DAMAGE TO GLENOALE 
SWIMMING POOLS. MOBILE HOMES, AND COM¬ 
MERCIAL BUILDINGS RESULTING FROM SAN FER- 
NANDO EARTHOUAKF OF 1971 
IV'.// NELSON, John A Blume & Associates 

3.0017 damage survey, san Fernando 

FARTHOUAKE OF FEBRUARY 9. 1971 
UNKNOWN, Jolm A. Blume & Associates 

3.0018 STRUCTURAL EFFECTS OF THE FAIRBANKS, 
ALASKA EART HOUAKF. OF JUNE 21. 1967 
UNKNOWN, John A. Blume & Associates 

3.0056 HYDRAULIC. GEOLOGIC & SEISMOLOGIC STU¬ 
DIES 

G. PEIWCHANANNE, U S Dept, of the Interior. Geologi¬ 
cal Survey 

3.0072 INSTALLATION AND OPERATION OF A 
TELEMETERED SEISMIC NETWORK ON THE 
ALASKA PENINSULA 

UNKNOWN, Univ. of Alaska, Geophysical Institute 

3.0154 ELEMENTS OF DYNAMIC-INELASTIC DESIGN 
CODE 

J.A. HLUME, John A. Illume & Associates 

3.0220 ALEUTIAN SEISMICITY - MILROW SEISMIC EF¬ 
FECT’S 

F..R. ENGDAUL, U S. Dept, of Commerce, Natl. Ocean 
Survey 

3.0222 IMPROVED BODY-WAVE MAGNITUDES OF 
ALEUTIAN EARTHOUAKES 

AT TJB# lie r>™» ,r r* tmm .r .a NJ-.tl . c ,, 


K- MILLER , Stone & Webster Engm Corp. 

3.0245 SEISMICITY OF THE SOUTHERN' NEVADA RE' 
GION. DECEMBER 22. 197! TO JULY I, 1972 
K.C. RAYEti< US Dept, of Commeree, Earth Sciences 
Laboratory 

3.0246 EARTHQUAKES RECOltOED BY A SEISMO¬ 
GRAPH NETWORK LOCATED IN THE SOUTHERN 
NEVADA REGION. JANUARY i-DECEMOER 22.1971 
fCC HAVER. US. Dept of Commerce. Earth Sciences 
Laboratory 

3.0247 ALEUTIAN SEISMIC PROGRAM HYPOCKNTER 
SUMMARY. OCTOBER 1972-APRII. 1973 
UNKNOWN. U S. Dept of the Interior, Geological Survey 

3.0262 A COMPREHENSIVE STUDY OF THE. 
SEISMOTF.CTONICS OF THE ALEUTIAN ARC • 
ALASKA 

LR. SYKES, Columbia Universal), Lamont Doherty Geolog. 
Observ. 


O.UUUjJ oiuraieo jo jr.to.vm.ii i mvu U/VKI 

DAMAGE STATISTICS, APPENDIX A 
K.K STElNHRlKiGE. US- Dept of Cnm.ne 
Ocean Survey 

3.0019 ENGINEERING SEISMOLOGY 
LR A/.LDRLDGE. US. Dept, of C'onnnerec 
Research Laboratories, 

3.0024 STUDIES IN SEISMICITY AND FART 
DAMAGE STATISTICS. APPENDIX B 
S.T. ALGERS1ISSEN, U S Dept, of Commerce, N 
Survey 

3.0025 THE SANTA ROSA, CAL 
EARTHQUAKES OF OCTOBER I, I960 
K.Y. STEINURUGGL. US. Dept of Contrite 
Ocean Survey 

3,0049 TSUNAMI RESEARCH 
S.T. A/.GERMISSEN. U S. Dept, of Commerce 
Research Laboratories 


3.0265 SURVEY REPORT ON STRUCTURAL DESIGN OF 
PIPING SYSTEMS AND COMPONENTS 
EC RODAHAUGH. ILtttellc Memorial Institute 

3.027} DYNOR • DYNAMIC ANALYSIS OF STRUC¬ 
TURAL SYSTEMS 

R M. HOLMES. Oak Ridge National Laboratory 

3.0272 EARTHQUAKES INDUCED BY UNDERGROUND 
FLUID INJECTION 

H’.C. AfC'CL.-J/.V, Oak Ridge National Laboratory 

3.0278 SOIL BEHAVIOR UNDER EARTHQUAKE LOAD¬ 
ING CONDITIONS 

UNKNOWN, Shannon & Wilson Incorporated 
U S. DEPT. OF COMMERCE • N.B.S. 

3.0055 ENGINEERING ASPECTS OF THE. 1971 SAN FER¬ 
NANDO EARTHQUAKE 

H S LEU'. U.S Dept of Commerce, Building Research Div 

3.0188 BUILDING PRACTICES FOR DIASTF.R MITIGA¬ 
TION 

C G CULVER, U.S. Dept, or Commerce, Natl. Bureau of 
Standards 

3.0190 INELASTIC RESPONSE OF BUILDINGS AND 
STRUCTURAL RESTORATION 
.S.C». FATTAL, U.S. Dept, of Commerce, Natl. Bureau of 
Standards 

3.0191 DESIGN. SITING, AND CONSTRUCTION OF 
LOW-COST HOUSING AND COMMUNITY 
BUILDINGS TO BETTER WITHSTAND 
EARTHQUAKES AND WINDSTORMS 
li'.F. REFS. U S. Dept, or Commerce. Center For Building 
Technology 

3.0194 DESIGN CRITERIA FOR MASONRY 
E.Y. YOKF.L . U.S. Dept, of Commerce, Nall. Bureau of 
Standard* 

3.0195 FULL SCALE TEST ON A TWO-STORY HOUSE 
SUBJECTED TO LATERAL LOAD 


3.0155 MEASUREMENT OF MOVEMENT ON 
ANDREAS FAULT 

R. O. NASON. U.S. Dept, of Commerce. I 
Mechanism I .ah. 

3.0156 ACTIVE DISPLACEMENT ON THE CA 1 
FAULT ZONE: AT HOU.tSTER, CALIFORNIA 
7 // ROGERS. U.S. Dept, of Commerce, I 
Mechanism Lab. 

3.0t57 AN INVESTIGATION OF THE SEISS 
EARTHQUAKE HAZARDS OF THE SANTA I 
CHANNEL REGION • CALIFORNIA 
A. SYLVESTER. Uuiv of California, School of Le 

3.0159 ENG AFTERSHOCK STUDIES - CAL1TOI 

S. T. ALGERMISSEN, U.S. Dept, of Commerce 
Research Laboratories 

3.0160 THE SEISMIC RISK MAP OF THE 
STATES - DEVELOPMENT, USF, AND PL 
FUTURE REFINEMENT 
S.T. ALGERMISSEN, U.S. Dept, of Commci 
Sciences Laboratories 

3.0219 SEISMIC RISK STUDIES IN THE UNITE! 
S.T. At.GERSGSSEN, U.S. Dept, of Commerce, I s 
Survey 

3,0221 THE FAIRBANKS, ALASKA, EARTHOL 
JUNE 21, 1967 

J.N. JORDAN. U.S. Dept, of Commerce, Nat). ( 
vcy 

3.0235 SOME GROUND MOTION AND If 
RELATIONS FOR THE CENTRAL UNITED S 
A. NECIOGLU, St. Louis University. Graduate Sc 

3,0237 MAGNITUDE RECURRENCE RELATT 
CENTRAL MISSISSIPPI VALLEY F.ARTHQU, 
O.W. NU1TEI, St. Louis University. Graduate SlT 

3.0238 THE RELATION BETWEEN FELT Af 
Magnitude for central united 
earthquakes 

O.W. NU1TLI, St. Louis University, Graduate Scf 
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SUPPORTING ORGANIZATION 

3.0259 MEASUREMENTS FOR FAULT SUP ON THE 
DF.NALI, FAIRWEATHER. AND CASTI.F MOUNTAIN 
FAULTS, ALASKA 

R. PACE. Columbia University, Lamont Doherty Geolog 
Observ. 

3.0275 SEISMICITY AND CONTEMPORARY TECTONICS 
OF THE YELLOWSTONE PARK-HHDGEN LAKE UF- 
GION 

R.H. SMITH, Univ of Utah. School of Mines 

U.S DEPT. OF DEFENSE • AIR FORCE 

3.0070 CRUSTAL DEFORMATION RELEASE. FAILURE 
AND TILTS IN ALASKA 

E. BERG. Univ. of Alaska. Geophysical Institute 

3.0145 STRAINS AND TILTS ASSOCIATED WITH THE 
SAN FERNANDO EARTHQUAKE 
P. JUNGELS, Calif. Inst of Technology. Seismological 
Laboratory 

3.0146 PUGET SOUND. WASHINGTON. EARTHOUAKE 
AND THE MANTLE STRUCTURE BENEATH THE 
NORTHWESTERN UNITED STAT ES 
D. MCKENZIE, Calif. Inst, of Technology, Seismological 
Laboratory 

3.0239 TRAVEL-TIME TABLES FOR EARTHQUAKES IN 
THE CENTRAL UNITED STATES 
O.W. NUTTLl, St. Louis University, School of Engineering 

3.0241 SEISMIC STUDIES - SOUTH CENTRAL ILLINOIS 
EARTHQUAKE OF NOVEMBER 9. 1068 
IT. STAUDER, St Louis University, School of Engineering 

3.0248 DILATANCY AND PREMONITORY VARIATIONS 
OF P, S TRAVEL TIMES 
l.N. GUPTA. Univ. of Nevada. School of Mines 

3.0249 SPECTRAL CHARACTERISTICS AND STRESS 
DROP FOR MICROEARTHQUAKES NEAR FAIRVIP.W 
PEAK, NEVADA 

A. RYALL, Univ. of Nevada, School of Mines 

3,0250 EARTHQUAKE DISTRIBUTION AND 

MECHANISM OF FAULTING IN THE RAINBOW 
MGUNTAIN-DIXIE VALLEY-FAIR VIEW PEAK AREA. 
CENTRAL NEVADA 

A- RYALL, Univ. of Nevada. School of Mines 

3.0258 MICROSEISMICITY AND TECTONICS OF THE 
NEVADA SEISMIC ZONE 

F. J. GUMPF.R, Columbia University. Lamont Doherty 
Geolog. Observ. 


EARTH 

A.K. I'AfSH. Univ of California. Earthquake f 
Ctr 

3.0065 STRUCTURAL MODEL TEST S OF EAR' 
EFFECTS (ES 047) 

J.P. HALSARA. U.S. Army, Waterways Expcrimen 

3.0066 EARTHOUAKE RESISTANCE OF EAF 
ROCKFILL DAMS 

L IP. HEt.l.ER. ll.S. Army. Waterways Expcrimen 

3.0067 STUDY OF GROUND SHOCK 
LIQUEFACTION AS A MECHANISM FOR 
OF MILITARY INSTALLATIONS 
JCi. JACKSON, U.S. Army. Waterways Experimci 

3.0074 THE UNPREDICTABLE DISASTER 
METROPOLIS - PUBLIC RESPONSE TO THE 
GELFS EARTHQUAKE OF FEBRUARY. 1971 
LIT BOURQUE, Univ of California, Survey 
Center 

3.0187 SF.ISMIC DESIGN FOR BUILDINGS 
UNKNOWN. U.S Army 

3.0203 EARTHQUAKE EFFECTS ON STRWCTU1 
J.D. FRENDEROAST. U S Army. Construction I 
Lab. 

3.0217 DENVER EARTHQUAKES 
L E OAR ONO. U.S. Army 

3.0232 VERIFICATION OF EMPIRICAL MET 
DETERMINING RIVERBANK S 

(POTAMOt.OGY INVEST IGATIONS • SOIt.S 
C C. CALHOUN. U.S. Army, Waterways Expcrinn 

3.0233 STATTi-OFTHL-ART FOR A 
EARTHQUAKE HAZARDS IN THE UNITED 
REPORT I. 

O W NUITl.l, U.S Army. Waterways Expcrimen 

3.0234 LIQUEFACTION SUSCEPTIBILITY O 
UNDER DYNAMIC AND STATIC LOADING 
l-.C. TOWNSEND. US. Army. Waterways Fxper 
tion 

3.0242 MF.RAMFC PARK LAKE. UPPER M 
RIVER BASIN. MERAMI-C RIVER. MISSOUR 
I'NKNOWN, l! S. Array, Engineer District 

3.0254 SEISMIC DESIGN OF BUILDING STRUC 
J.T. YAO, Univ. of New Mexico, Graduate School 

3.0267 LOST CREEK LAKE PROJECT, ROGU 
OREGON 

UNKNOWN. U.S. Army. Engineer District 


U.S. DEPT. OF DEFENSE - ARMY 


U.S. DEPT. OF DEFENSE • D.A.R.P.A. 


3.0005 BEHAVIOR OF UNDERGROUND BOX CONDUITS 
IN THE SAN FERNANDO EARTHQUAKE OF 9 
FEBRUARY 1971 

P.J. HRADILEK, U.S. Army, Engineer District 

3.0031 EARTHOUAKE RESPONSE OF CONCRETE 
GRAVITY DAMS 

A.K. CHOPRA, Univ. of California, Earthquake Engin Res. 
Ctr 


3.0104 MICROFARTHQUAKE MONITORING IN 
GELES AREA 

T TL'NO, Univ of Southern California. School of 

3.0263 TECTONIC STRESS IN THE EASTERN 
SEISMIC MET HODS 

M. U'Ki.V, Columbia University, Dumont Doher 
Observ. 


i rtivxii eaotu r. iaitc nc 4Vl?VMMrTRir 


10 SELECTED U S NAVY INSTALLATIONS 
J ti SEED. Calif Inst of Technology. Gradual? School 

3.0058 QUASI STATIC IAIERAL DESIGN LOADS FOR 
EARTHOUAKE RESISTANT STRUCTURES 
0 ESTRADAVRIBE. L’niv of Illinois, School of Engineer¬ 
ing 

3.0080 SEISMICITY OK MENDOCINO ESCARPMENT- 
GORDA RIDGE REGION . CALIFORNIA 
E G. KEITH, l.'niv i)f California, Seismographic Slalion 


U S DEPT OF HOUSING & URBAN DEVELOPMENT 

3.0011 URBAN GEOLOGY • PLAN FOR CALIFORNIA • 
THE NATURE. MAGNITUDE. AND COSTS OF 
GEOLOGIC HAZARDS AND RECOMMENDATIONS 
FOR THfclR MITIGATION (ADRREV) 

UNKNOWN, Slate Dn n( Mines & Geology 

3.0021 PERFORMANCE OF SINGLE FAMILY 

DWELLINGS IN THE SAN FERNANDO 

EARTHQUAKE OF FEBRUARY 9. 1971 
EE MCCLURE. US Dept of Hon & Uib Dev. Off. of 
Policy Dev. & Res 

3.0047 URBAN GEOLOGY PLAN l-OR CALIFORNIA • 
THE NATURE, MAGNITUDE, & COSTS OF GEOLOG¬ 
IC HAZARDS A.- RECOMMENDATIONS FOR THEIR 
MITIGATION (AUBREY) 

IT. ALFORt, State Div of Mines At Geology 

3.0069 REGIONAL EARTHQUAKE RISK STUDY, 

TECHNICAL REPORT 
UNKNOWN. Mississippi Ark Term. Council 

3.0149 THE SEISMIC SAFETY STUDY FOR THE 

GENERAL PLAN 

D .4/?Al.STfiO/\'(L Tri Cities Seismic Sale. Study 

3.0158 FHA STUDY OF SEISMIC DESIGN CRITERIA 
FOR HIGH-RISE BUILOINGS 

R. W CLOUGH. T Y Lin & Associates 

3.0162 A STUDY OF EARTHQUAKE LOSSES IN THE 
LOS ANGELES. CALIFORNIA AREA 
UNKNOWN. US. Oepi. of Commerce, Environ. Research 
Laboratories 

3.0196 REPORT ON EARTHQUAKE INSURANCE TO 
CONGRESS OK UNITED STATES - PURSUANT TO 
SECTON FIVE OF SOUTHEAST HURRICANE DIS¬ 
ASTER RELIEF ACT l%5 

UNKNOWN. US Dept o/ Hou Sc Urb Dev. Fed. In- 
surunce Administration 

L02I8 RESEARCH STUDIES AND REPORTS ON 
EARTHQUAKE HAZARDS REDUCTION 

S. T. ALGERM/SSEX, U.S. Dept, of Commerce. Natl. 
Oceanic Sc Atmos Admin 

1.0269 EARTHOUAKE RISK EVALUATION • CRITTEN¬ 
DEN COUNTY, ARKANSAS. DESOTO COUNTY MIS¬ 
SISSIPPI. AND SHELBY COUNTY. TENNESSEE 
F KELLOGG. Mississippi Ark Tenn Council 

.0284 DEMONSTRATION OF A TECHNIQUE FOR 
LIMITING THE SUBSIDENCE OF LAND OVER ABAN¬ 
DONED MINES ROCK SPRINGS. WYOMING 
UNKNOWN. Unknown Inst or |»div. Grant 


DYNAMIC RESPONSE OF MONTICELLO DAM 
LIT ROEHM. tJ.S Dept of the Interior. Bureau u 
(nation 

3.0171 F-ARTH AND ROCKEILL DAM DESIGN 
TICES 

LM CHRISTIANSEN. L’ S. Dept of the Interior, lit 
Reclamation 

3.0173 EARTHQUAKES AND ACTIVE. FAULTS 
J S OOUD. U S Dept of the Interior, Bureau of R 
tinn 

3.0183 EFFECTS OF EARTHQUAKES ON SOU 
FORMANCR 

DA T/F.DEMANN. U.S. Dept, uf the Interior. Bi 
Reclamation 

U S DEPT OF INTERIOR • GEOLOGICAL SUR’ 

3.U006 VAN NORMAN RESERVOIRS AREA, CA 
NIA 

R.E YERKLS. US Dept of the Interior, Geologicjl 

3.H020 SEISMIC RISK • FDAA - WASHINGTOI 
UTAH 

ST ALGLRSUSSEN. U.S. Dept of the Interior. Gc 
Survey 

3.0039 REGIONAL GEOLOGIC FRAMEWORK - S. 
DRLAS FAULT - CALIFORNIA 
/ IK DI/IIII.EE. U.S. Dept of the Interior, Geologi 
vc> 

3.0050 TETON DAM SEISMICITY • IDAHO 

IK. V MICKEY, tl.S. Dept of the Interior. Geologic,i 

3.0051 NATIONAL EARTHOUAKE INEOUMaTIO 
VICE 

A C TARR, U S Dept, of the Interior. Geological Si 

3.0052 COAL MINE DEFORMATION STUDIES, i 
Sin, COLORADO 

C R. DUNRUD, U.S. Dept, of the Interior. Gcnlog 
vey 

3.0057 HAWAIIAN VOLCANO OBSERVATORY 
D IK PETERSON, U.S Dept, of the Interior, Gi 
Survey 

3.0100 RECONNAISSANCE STUDY OF RECOVI 
GROUND WATER 

I. C. DVTCHHR, U.S. Dept, of the Interior. Geolog 
vey 

3.0105 RELATIVE ACTIVITY OF MULTIPLE 
STRANDS • CALIFORNIA 
A/.G. BONILLA, U.S. Dept, of the Interior. Oeolng 
vey 

3.0106 SANTA CRUZ COUNTY COOP 
E.E. BRARB, U S. Dept, of the Interior. Geological 

3.0107 EARTHQUAKE HAZARD REDUCTION 
FRANCISCO BAY REGION 

E. E. BRABB, U S. Dept, of the Interior. Geological 

3.0108 REGIONAL GEOLOGICAL FRAMI 
NORTH CENTRAL SAN ANDREAS FA 
CALIFORNIA 

F. F. HRjiHH iv n r,K. 


Oanlno'l'sll 


supporting organization 


harth 


3.0109 F-NVmONMENTAL GEOLOGY OF THE SAN 
FRANCISCO BAY REGION • CALIFORNIA 
E E. RRAfUl, U S Dept of the Interior. Geological Survey 

3.0110 FAULT ZONE TECTONICS (CREEP) • CALIFOR- 
NlA 

R O. RURFORD, U S Dept of the Interior. Geological Sur¬ 
vey 

3.01 II SAN ADRFAS FAULT - CALIFORNIA COOP 
MM. Cl.ARK. U S Dept of the Interior. Geological Survey 

3.0112 SOUTHERN CALIFORNIA TECTONICS 
MM CLARK, U.S. Dept of the Interior, Geological Suivey 

3.0113 REGIONAL TECTONIC ANALYSIS • SAN AN¬ 
DREAS FAULT • INVESTIGATION OF HOKRLGO 
MOUNTAIN KaRTHOUAKE. APRII S. IM6K 
CALIFORNIA (ABBREV) 

MM CLARK, U S Dept, of the Interior. Geological Survey 

3.0114 EARTHQUAKE MODELING 
J H. DIETERlCH, U S. Dept of the Interior. Geological 
Survey 

3.0115 EARTHQUAKE CONTROL EXPERIMENT - MIN¬ 
NESOTA 

J.H. OiF.TLRIC/l. U.S. Dept of the Interior, Geological 
Survey 

3.0116 MONTEREY HAY • CALIFORNIA 
H.G. GRF.ENE. U.S Dept, of the Interior. Geologic.il Sur¬ 
vey 

3.0117 INSTRU'MEN FAI. STRAIN • CALIFORNIA AND 
NEVADA 

M.J. JOHNSION, U S Dept, of the Interior, Geological 
Survey 

3.0| 18 ENGINEERING SEISMOLOGY • CALIFORNIA 
IP.ft. JOYNER, U.S. Dept of the Interior, Geological Survey 

3.0119 MICROEAR I HOlJAKF DATA ANALYSIS 
IF.//. LEE, U S Dept, of the Interior. Geological Survey 

3.0120 MON IEREY-POINT REYES (EARTHQUAKE.) . 
CALIFORNIA 

D.S. MCCULLOCH. U.S. Dept, of the Interior. Geological 
Survey 

3.0121 PALO ALIO, SAN MATEO, AND MONTARA 
MOUNTAIN 7-1/2-MINUTE OUADRANGI.ES AND 
VICINITY. CALIFORNIA 

F..H. PAMPEYAN. U.S. Dept, of the Interior, Geological 
Survey 

3.0122 ALASKA GEOLOGIC EARTHQUAKE HAZARDS 
C. PLAFKF.R, U.S Dept of the Interior. Geological Survey 

3.0123 RANGELY - CALIFORNIA 
C.R. RALEIGH, U S Dept of the Interior. Geological Sur¬ 
vey 

3.0124 REGIONAL AND DETAILED GRAVITY STUDIES 
IN TECTONICALLY ACTIVE ARF.AS - CALIFORNIA 
S.L. RORIHNS, U S. Dept, of the Interior, Geological Sur¬ 
vey 

3.0125 SPECIAL MICROEARTHQUAKE NETWORKS - 


3.0127 CRUSTAL STRAIN - CALIFORNIA, 
MONTANA. I U AH AND NEW MEXICO 
J C. .V.-l VACiF., O S Dept of tlur Interior, Geologic 

3.0128 EARTHQUAKE HAZARDS REF 
NORTHWEST AND GEOLOGY O 

NORTHWESTERN OLYMPIC PENINSULA. \ 
ION 

I'D SN.Al'ELY, U.S Dept of the Interior. Geol 
vey 

3.0129 AUTOMATIC MICROEAR1 

PROCESSING - CALIFORNIA 
,S IK VI f-.'ll ,tR7. U.S. Dept of the Interior. Geol 1 
vey 

3.0130 SEISMIC SOURCE STUDIES • CALIFOR! 1 
IK. LflAiCIIER, U S Dept, of the Interior, Geol 
vcv 

3.0131 7 EC I ON 1C HISTORY - NORTH PACT 

TINl-NTAI. MARGIN - ALASKA 
It I'ONIH’ENE, U S. IX-pt of the Interior, Geol 
vey 

3.0132 ACTIVE FAULTS AND GEOLOGIC I 
PT ML’GU TO WILMINGTON, CALIFORNIA 
HC. WAGNER. U.S. Dept, of the Interior, Geol 
vey 

3.0133 TEC I ONICS OF ACTIVE FAULTS - CAl 
AM) NEVADA 

HU WALLACE. IKS Dept of the Interior. Cieol 
vey 

3.0134 CALIFORNIA M/F.Q NET 

It I. WESSON, IJ.S Dept, of the Interior, Goologi 

3.0135 CENTRAL CALIFORNIA SEISMICITY S 
CAl.lE ORNIA 

R L WESSON, IJ.S Dept, of the Interior. Cicologi 

3.0103 RISK MAPS AND FIELD INVESTIGAHO 
S.l. ALGF.RMISSEN, U.S. Dept of the Interior, 
Survey 

3.0104 SEISMIC’ RISK CORPS OK ENGINEER: 
IIOUOUS UNIT ED STATES 
IK.lt'. HAYS. U S. Dept, of the Interior, Geologiea 

3.0165 VA SEISMICITY - 32 STATES AND 
RICO 

MU' MICKEY. U.S. Dept, of the Interior. Geologi 

3.0I6G GLEN CANYON AND AUBURN DAM 
I V • COLORADO 

IK I' MICKEY, U.S. Dept, of the Interior. Oeolog 

3.0107 SEISMICITY AND EARTH STRUCTURE 
J TAGGART, U.S. Dept, of the Interior, Geologic 

3.0168 SOUTH CAROLINA SEISMICITY PROOF 
A.C TAllR, U.S. Dept, of the Interior, Geological 

3.0169 SOCORRO 2 DEGREE QUADRANGLl 
MEXICO 

G.O- HACHMAN, U.S. Dept, of the Interior, Geol 
vey 

3.0170 GEOLOGY OF THE RAPID CITY ARE/ 


£ D<J«fi<H'UL.vE. US Dept of the Interior. Geological 
Survey 

3 0174 NEW MADRID EARTHQUAKE • ARKANSAS. IL¬ 
LINOIS. KENTUCKY. MISSISSIPPI. MISSOURI AND 
TENNESSEE 

M.f KANE, U S. Dept of the Interior. Geological Survey 

.1.0175 ENGINEERING GEOLOGY RECONNAISSANCE 
STUDIES OF COASTAL COMMUNITIES. ALASKA 

R_W. LE MKE, US Dept, of the Interior. Geological Survey 

3.0176 DENVER METROPOLITAN AREA, COLORADO 

RM LINDYAl.L. US Dept, of the Interior. Geological 
Survey 

3.0)77 V A. HOSPITAL SHE EVALUATIONS 

TC S'h. HOLS, US. Dept, nf the Interior. Geological Sur- 
vey 

3.0178 SNAKE RIVER PLAIN. PART A - REGIONAL 
TECTONICS • IDAHO 

S.S ORIEL, U.S Dept of the Interior, Geological Survey 

3.0179 EASTERN SNAKE RIVER PLAIN REGION IN¬ 
VESTIGATIONS • IDAHO 

S $ ORIEL. U S Dept, of the Interior, Geological Survey 

3.0180 TECTONIC ANALYSIS OF SKlSMICAU.Y ACTIVE 
ZONES IN NEVADA. IN SUPPORT OF EARTHQUAKE 
CONTROL EXPERIMENT CALIFORNIA, NEVADA, 
UTAH 

P V OUKILU. U S. Dept of the Interior, Geological Survey 

3.0181 SNAKE RIVER PLAIN. PART I: • NORTH CEN¬ 
TRAL • IDAHO 

f) SCHLEICHER, US. Dept, of the Interior, Gevilogic.il 
Survey 

3.0182 SNAKE RIVER IMSIN, PARI F • SOUTHERN 
PART, NORTHWEST MARGIN • IDAHO 

H SKIVI‘. U S Dept of the Interior, Geological Survey 

3.0184 HAMILTON 2 DEGREE 

J l). WELLS, U S. Dept, of the Interior. Geological Survey 

3.0185 SNAKE HtVER PLAIN. PARI I* - VOLCANIC 
ROCKS • IDAHO 

P i. WILLIAMS, U.S Dept, of the Interior, Geological Sur¬ 
vey 

3.019*7 SEISMIC HAZARDS AND LAND-USE PLANNING 

D R NICHOLS, U.S. Dept ol the Interior, Geological Sur¬ 
vey 

3.0198 PROGRAM DKSIGNI97I • SAN FRANCISCO BAY 
REGION ENVIRONMENT AND RESOURCES 

PLANNING STUDY 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey 

3.0243 THE EFFECT OF GEOLOGIC STRUCTURE ON 
THE OCCURRENCE OF FRF.SH GROUND WATER IN 
POST-OI.IGOCENE DEPOSITS OF THE GULF 

COASTAL PLAIN 

P.f/. JONES, U.S Dept, ol the Interior. Geological Survey 

u s df:pt of interior • 0. wtr. res rch. 


U S DEFT. OF TRANSPORTATION - F HA 

3.0011) FARTHOUAKE • INDUCED EM0ANKME 
TRESS 

RA FORSYTH, State Div. of Highways 

3.0012 THE SAN FERNANDO EARTHQUAKF 
AND GEOLOGIC INVEST IGATIONS IN RLLAi 
HIGHWAY DAMAGE 

R il. PRYSOCK, State Materials A: Res. Dept 

3.0086 INVESTIGATION OF HIGHWAY BRIDGE 
METHODOLOGY FOR PROVIDING STRL’i 
RESISTANCE TO EARTHQUAKES 
PEN/.IEN. Uuiv. of California, School of Engineer 

3.0152 ELASTOMERIC ENERGY ABSORBER 
L F NORPUN. Slate Material & Res Dept 

3.0204 TECHNIQUES FOR RETROFITTING E 
BRIDGE STRUCTURES TO REDUCE THE SI 
[3U.tTY TO EARTHQUAKF. DAMAGE 
RORINSON. I l T Research Institute 

U S DEPT OF TRANSPORT AT ION - N.T.S 

3.0199 PROTECTION OF TRANSPORTATION 
TIES AGAINST EARTHQUAKES 
UNKNOWN, US. Dept, of Transportation, Natl, 
tation Safe Bd 

U.S EXECUTIVE OKI ICE - O.E.P 

3.0022 REPORT INTO SELECTED ARE 
ECONOMIC IMPACT OF HIE CAI 
EARTHQUAKE FOR THE. OFFICE: OF F.MF 
PREPAREDNESS (AliHREV) 

S.V. COYNE, Puhlie Administration Service 

3.0161 A STUDY OF FARTHOUAKE: LOSSES 
SAN FRANCISCO HAY ARI-A • DATA AND 
SIS 

UNKNOWN, U.S. Dept of Connneice. Environ 
Laboratories 

U S. EXECUT IVE OFFICE • O S T. 

3.0200 REPORT OF THE TASK FOR 
FARTHOUAKE HAZARD REDUCTION P 
PRIOR ITIES 

K. V. STE/NllRUGCl U.S. Exec Office of the Pr 
Science & Technology 

U.S NATL. AE.RO. & SPACE ADM. 

3.0071 EVALUATION OF FEASIBILITY OF 
SEISMICALl.Y ACTIVE FAULTS IN ALASKA 

L. CEDNEY, Univ. of Alaska, Geophysical Institu 

3.0266 SEISMICITY INVESTIGATIONS IN THE 
MOUNTAINS AND VICINITY, ORF-GON. I I 
- 30 APRIL 1970 

il.lt. BLANK, Univ. of Oregon, School of Liberal 
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BUDGE I INCi IUI< bAK I MQUAKr. HAZARD MlIJUA- 
HON 

J.H WIGGINS, John H. Wiggins Company 

3.0009 BUDGETING JUSTIFICATION I OR 

EARTHQUAKE ENGINEERING RESEARCH 

JH. WIGGINS. John M Wiggins Company 

3.0016 SEISMIC MOTION-DAMAGE RELATIONSHIPS 
TOR LOW RISE BUILDINGS - COLORADO 

R.E SCHOLL, John A. Blame A Associates 

3.0023 RESPONSE OF POWER SYSTEMS TO THE SAN 
FERNANDO VALLEY EARTHQUAKE OP 9 FLBRU A- 
RY 1971 

A J SCIIIFF, Purdue University, School of Aeronautics 

3.0026 DAMAGE STATISTICS FOR HIGH-RISE 
BUILDINGS IN THE VICINITY OP THE SAN FER¬ 
NANDO EARTHOUAKE 

R. V. WHITMAN, Mass Inst of Technology. School of En¬ 
gineering 

3.0027 LOW-CYCLE FATIGUE FAILURE OF SEISMIC 
STRUCTURES 

I KASIRAJ. Univ of New Mexico, Bureau of Engineering 
Research 

3.0028 STUDIES OF GROUND MOTIONS IN LOCAL 
EARTHQUAKES 

n . A . HOLT , Univ of California, School of Letters 

3.0032 ENERGY ADSORPTION CHARACTERISTICS OF 
STRUCTURAL SYSTEMS SUBJECTED TO 
EARTHQUAKE EXCITATION 

ft. IF. CLOUGH, Univ. of California. Earthquake Engin Res 
Ctr 

3.0037 EARTHQUAKE STABILITY OF REINFORCED 
EARTH STRUCTURES 

K L. LEE, Univ of California, School of Engineering 

3.0038 IMPACT VIBRATION DAMPERS IN A SEISMIC- 
DESIGN 

S. F. MASRl, Univ of Southern California, School of En¬ 
gineering 

3.0040 MEASUREMENTS OF DYNAMIC CHARAC¬ 
TERISTICS OF MULTISTORY BUILDINGS IN 
California 

H.C. SHAH, Stanford University. School of Engineering 

3.0042 NATIONAL INFORMATION SERVICE FOR 
EARTHQUAKE ENGINEERING. SAN FERNANDO 
DATA PROCESSING 

D.E. HUDSON, Calif. Inst, of Technology, School of En¬ 
gineering 

3.0043 DYNAMICS OF BUILDING - SOIL INTERACTION 

P.C- JENNINGS, Calif Inst, of Technology. Earthquake Lo¬ 
gin. Res. Lnh. 

3.0060 SHEAR MODULUS AND DAMPING IN SOILS • 
MEASUREMENT AND PARAMETER EFFECTS 

B O. HARDIN, Univ. of Kentucky. School of Engineering 

3.0061 THE FORMULATION AND EXPERIMENTAL 
VERIFICATION OF MATHEMATICAL MODELS FOR 
PREDICTING DYNAMIC RESPONSE OF MULTISTO¬ 
RY BUILDINGS 

M.II. ACKROYI), Mass Inst, of Technology, School of En¬ 
gineering 


gineering 

3.0063 DAMAGE PROBABILITY MATRK 
PROTOTYPE BUILDINGS 
ft I' IVIIIl'MAN. Mass Inst, of Technology, Sc 
gineering 

3.11064 SUMMARY OF METHODOLOGY AND 
PLICATION 

ft.L. IF////'ALLY. Mass. Inst, of Technology. Sc 
gineering 

3.0068 STABILITY AND DYNAMIC RESP 
COOLING TOWERS 

D P HILLING TON. Princeton University. SeT 
gineering 

3.0075 EARTHQUAKE SAFETY OF SCHOOL I 
li. IIRLSI.ER, Univ. of California, School of Eng 

3.0078 NONLINEAR ANALYSIS OF RE 
CONCRETE FRAMES AND PANELS 
II A J'RANKl.lN, Univ of California. School of 

3.0079 GENERAL PURPOSE COMPUTER 
FOR INELASTIC DYNAMIC RESPONSE i 
STRUCTURES 

KANAAN, Univ of California. Earthquake 
Ctr. 

3.(1087 THREE DIMENSIONAL SI 

MODELLING OF STRONG EARTHQUAKE 
MOTIONS 

J. PENZHiN, Univ of California. School of Engi 

3.0090 OPTIMUM DESIGN OF LARTHC 
S1STANT SHEAR BUILDINGS 
I). RAY. Univ. of California, Earthquake Engin. 

3.0103 SOIL LIQUEFACTION DURING EARTH 
K I. LEE, Univ of California. School of Enginei 

3.0136 APPLICATION OF DECISION TH 
STRUCTURAL DESIGN FOR RESIST/ 
LOADINGS GENERATED BY LAP 
PHENOMENA 

JR. RENJAMIN, Stanford University. School of 

3.0137 APPLICATION OF PROBABILITY, S 
AND DECISION 'THEORY IN SOIL ENGINE 
K IIO/CCS, Stanford University, School of Engine 

3.0138 STUDY OF MECHANISM OF ACC'Uf 
AND RELEASE OF TECTONIC STRESS IN 
CALIFORNIA 

A. iVf/ft, Stanford University. School of Earth Sc 

3,0139 CALTECH SEISMIC NETWORK AND 
NANDO EARTHQUAKE. STUDIES 
Cft. ALLEN. Calif. Inst of Technology, Gradual 

3.0142 EVALUATION OE THE INCREMENTA 
RISK DUE TO RESERVOIR FILLING 
GMT HOUSNHR. Calif Inst of Technology, Su 
gineering 

3.0143 THREE-YEAR OPERATION OF THE 
TIES COUNCIL FOR EARTHQUAKE ENC 
RESEARCH 

IF./). IWAN, Calif. Inst, of Technology. Graduate 


3.0147 A STUDY UF SIKWU \jiwva.-u 

MOTION USING AN ARRAY OF ACCLI.EROGKAPHS 

. California 

,M D 7 RIFVNAC, Cahl Inst of Technology. School of En¬ 
gineering 

3.0148 ANALYSIS OF THE EARTHQUAKE RESPONSE 
OF A NINE-STORY STEEL FRAME RlJlLDINCi DUR¬ 
ING THE SAN FERNANDO EARTHQUAKE 

J.H WOOD. Calif Inst of Technology, Earthquake Engirt. 
Res Lab 

3.0153 EARTH STRUCTURE AND FAULT TECTONICS 
AS RELATED TO EARTHQUAKE PREDICTION • 
CALIFORNIA 

J BERGER. Univ. of California. Graduate School 

3.0192 BUILDING PRACTICES FOR DISASTER MITIGA¬ 
TION 

R.N U'R/G7/7‘, U S Dept of Commerce. Natl Bureau of 
Standards 

3.0202 A STUDY OF MICROFARTHQUAKES IN THE 
SOUTHEASTERN UNITED STATES 

L T LONG. Georgia Inst <>/ Technology. School of 
Geosciences 

3.0205 STRESS-STRAIN RELATIONSHIPS OF REINFORC¬ 
ING BARS SUBJECTED TO LARGE STRAfN REVER¬ 
SALS 

A.E. AKTAN. Univ. of Illinois. School of Engineering 

3.0206 EFFECTS OF TWO-DIMENSIONAL 

EARTHQUAKE MOTION ON A REINFORCED 
CONCRETE COLUMN 

A. E. AKTAN, Univ. of Illinois, School of Engineering 

3.0208 PROBABILISTIC METHODS IN CIVIL ENGINEER¬ 
ING 

AH. ANG. Univ. ol Illinois, School of Engineering 

3.0210 RESPONSE AND ENERGY-DISSIPATION OF 
REINFORCED CONCRETE FRAMES SUBJECTED TO 
STRONG BASE MOTIONS 

P. GULKAN. Univ nf Illinois. School ol Engineering 

3.021 f EARTHQUAKE EFFECTS ON REINFORCED 
CONCRETE BUILDINGS 

M A■ SOZEN. Univ. of Illinois. School of Engineering 

3.0212 EVALUATION OF STRUCTURAL DAMAGE 
CAUSED BY EARTHQUAKE TOWARD THE 
DEVELOPMENT OF EARTHQUAKE-RESISTANT 
DESIGN (ABBREV) 

M.A- SOZEN. Univ. of Illinois. School of Engineering 

3.0214 SHEAR STRENGTH DECAY IN REINFORCED 
CONCRETE COLUMNS SUBJECTED TO LARGE 
DEFLECTION REVERSALS 

J.K. WIGHT. Univ. of Illinois, School of Engineering 

3.0215 PROBABILISTIC ANALYSIS OF ELASTO-PLASTIC 
STRUCTURES 

T.L. PAEZ, Purdue University, School of Civil Engin. 

3.0216 SHEAR MODULUS AND DAMPING IN SOILS • 
DESIGN EQUATIONS AND CURVES 

B. O. HARDIN, Univ. of Kentucky, School of Engineering 

3.0226 SEISMIC GROUND EFFECTS IN THE LIGHT OF 
NEW THE E 7 T.CTO ICS ANIl PARTHfi iaUp 


RESIST EARTHQUAKES 
J.E ISBELL. Mass Inst of Technology, 
ginecring 

3.0228 NONLINEAR AND COUPLED SF1S 
J M ROESSIT. Mass Inst of Technology 
ginecring 

3.0229 SEISMIC DESIGN DECISION A 
EASTERN METROPOLIT AN AREAS 
R i’ WHITMAN, Mass. Inst of Icchnolog; 
gineering 

3.0230 METHODOLOGY ANO PILOT APF 
R I' WHT!MAN, Mass Inst, of Tedmolog' 
ginecring 

3.0231 EARTHQUAKE INDUCED TUA, 
PRESSURES IN EARTH DAMS 
VI.. STREETER, Univ of Michigan. School 

3.(1236 A MICROEARTHQUAKE STUDY C 
MISSISSIPPI VALLEY • ARKANSAS. M 
TENNESSEE 

<). IF. NUITLI, St Louis University. Gradim 

3.0240 RESEARCH IN EARTH STRAIN? 
MECHANISMS • MISSOURI 
IP. STAUDER, St Louis University, School 

3.0251 PROBABILITY OF FATIQUE FA 
EARTHQUAKE LOADS 
J. TANG, Univ. of New Mexico. Bureau 
Research 

3.0252 A STATISTICAL STUDY OF SOMf 
LEFTS IN EARTHQUAKE ENGINEER!! 
/’.// H’lRSCIHNG. Univ of New Mexico 
gineering Research 

3.0253 ADAPT IVE STRUCTURAL SYSTEf 
J.T YaO. Univ. of New Mexico, Bureau 
Research 

3.0255 DYNAMIC BEHAVIOR OF DILI 
TURA1. SYSTEMS 

//. F YEH, Univ of New Mexico, Unreal 
Research 

3.0257 LARGE SCALE INTEGRATIOK 
PLANNING WITH APPLICATIONS TC 
INC. PLANNING IN REGIONS SUBJHC 
UAL HAZARDS 

II.G JONES, Cornell University, School of 

3.0260 EXPERIMENTAL AND THEORE 
OF THE DII.ATANCY-DIEEUSION 
EARTHQUAKE PREDICTION 
CM. SCHOLZ., Columbia University, I 
Geotog. Observ. 

3.0261 SEISMOLOGY AND GLOBAL T 
STUDY OF SEISMICITY GAPS ANE 
EARTHQUAKES 

L.R SYKES, Columbia University, Lamont 
Observ. 

3.0264 AGE. OEOMETRY, AND STRE! 
FOUR MAJOR FAULTS OF THE 

TDIKiOWCDcc n a Ki/-cr nv c\> A irt’ 


SUPPORTING ORGANIZATION 


Part 


3.0268 SEISMIC HAZARD REOIONALIZATION AND 3.0033 STOCHASTIC INELASTIC RES PC 

probability OF FUTURE EARTHQUAKES in the offshore towers to strong 

UNITED STATES EARTHQUAKES 

B F. HOWELL, Penn. Suite University, School of Earth M.K KAUL, Uiiiv. of California. Earthquake 

Sciences Ctr 


3.0273 INFLUENCE OF SHAPE AND EMBEDMENT ON- 
DYNAMIC FOUNDATION RESPONSE 
K H. STOKOF, Univ. of T exas, Graduate School 

3.0276 REGIONAL SEISMICITY AND TECTONICS OF 
THE SOUTHERN INTERMOIJNTAIN SEISMIC BELT 
WITH EMPHASIS ON THE WASATCH FRONT • 
UTAH 

S II WARD, Univ of Utah, School of Mines 

3.0277 SEISMICITY STUDIES OF THE CENTRAL AP¬ 
PALACHIAN REGION 

G A ROLLINGF.R, Virginia Polytechnic Institute, School of 
Arts 

3.0279 DYNAMIC STABILITY OF EARTH STRUCTURES 
R.C BOSTROM. Univ of Washington, School of Arts 

3.0280 A STUDY OF SEISMICITY AND CRUSTAL 
STRUCTURE IN WESTERN WASHINGTON USING A 
SEISMIC TELEMETRY NETWORK 
RS. CROSSON, Univ. of Washington, School of Ails 

3.0281 BUILDING STANDARDS AND THE 
EARTHQUAKE HAZARD FOR THE PUGET SOUND 

basin 

B. GONFN. Univ o[ Washington. School of Engineering 

3.0282 SEISMIC RESIST ANCE OF CONCRETE SLAB TO 
COLUMN AND WALL CONNECTIONS 
N.M. HAWKINS, Univ of Washington, School of Engineer¬ 
ing 

3.0283 SEISMIC ACTIVITY OF THE CASCADE VOL¬ 
CANOES 

i'.li'. SMITH, Univ. of Washington, School of Arts 
U.S VETERANS ADMINISTRATION 


3.0035 SHAKE A COMPUTER PROGl 
EARTHQUAKE RESPONSE ANALYSIS OF 
T ALLY LAYERED SIT ES 
PI). SC/INAHEL, Univ of California, Earthq 
Res Ctr. 

3.0073 STIFFNESS DEGRADATION OF RF 
CONCRETE MEMBERS SUBJECfFD T< 
FLEXURAL MOMENTS 
I'.K HERTERO. \Jniv. of California, Earthquake 
Ctr 

3.0076 EXPERIMENTAL INVESTIGATION I 
SEISMIC BEHAVIOR OF CRITICAL RE 
REINFORCED CONCRETE COMPONENT 
FLUENCTT) BY MOMENT AND SHEAR 
M. CFLElll, Univ of California, Earthquake 
Ctr. 

3.0077 ADAP - A COMPUTER PROGRAM E< 
AND DYNAMIC ANALYSIS OF ARCH DA? 
R.lV CLOUGH. Univ of California. Earthquake 
Ctr. 

3.0081 CONSTITUTIVE MODELS FOR CYCl.l 
DEFORMATION OF ENGINEERING MATEI 
J M KELLY, Univ. of California, Earthquake 
Ctr. 

3.0082 INELASTIC BEHAVIOR OF STEEL 
COLUMN SUBASSEMBLAGES 
II. KRAWlNKLER, l.'uiv. of California. Earthq 
Res Ctr. 

3.0083 INFLUENCE OF BASE ROCK CHARAC 
ON GROUND RESPONSE 
J. LYSMER, Univ. of California. Earthquake 
Ctr. 


3.0189 STRENGTH OF EXISTING MASONRY WALLS 

S. G. FATFAL. U.S Dept, of Commerce, Natl Bureau of 
Standards 

3.0201 EARTHQUAKE RESISTANT DESIGN REQUIRE¬ 
MENTS FOR VA HOSPITAL FACILITIES 
UNKNOWN, U.S. Veterans Administration. Hospitals 
Clinics & Reg. Off 

UNIVERSITY OF CALIFORNIA 

3.0003 LITERATURE SURVEY-SEISMIC EFFECTS ON 
HIGHWAY BRIDGES 

T. HVASAKI, Univ. of California. Earthquake Engin. Res. 
Ctr. 

3.0029 EARTHQUAKE RESPONSE OF GRAVITY DAMS 
INCLUDING RESERVOIR INTERACTION 

P CIIAKRABARTI. Univ of California, Earthquake Engin 
Res. Ctr. 


3.0084 RATE OF LOADING EFFECTS ON lit 
AND REPAIRED REINFORCED CONCRI 
BERS 

S.A MA/IIN, Univ, of California. Earthquake 
Ctr. 

3.0085 ELASTIC-PLASTIC EARTHQUAKE RE: 
SOIL-BUILDING SYSTEMS 

T MlNAMI, VJniv t>[ California. Earthquake 
Ctr. 

3.U08K CYCLIC BF.HAVKJR OF THREE Rt 
CONCRETE IR.C.) FLEXURAL MEMB 
HIGH SHEAR 

F.p. POPOV. Univ of California. Earthquake 
Ctr. 

3.0089 CYCLIC LOADING OF FULL-SIZE 
TIONS 

L.P. POPOV, Univ. of California. Earthquake 
Ctr. 


. 0091 DY M C BEHAV Ol OF A 


EARTHQUAKES 

r B SCI ISABEL. Univ ol California. Earthquake Engin 
Res Ctr 

iO(m MODIFICATION OF SEISMOGRAPH RECORDS 
f-OR EFFECTS OF l.OCAL SOU. CONDITIONS 
PB SCHNABEL. IJnjv of California. Earthquake Engm 
Res Ctr 

3.0095 ANALYSIS OK THE SI IDES IN THE SAN E'ER- 
NANDO DAMS DURING THE EARTHQUAKE OF 
FEBRUARY 9, 1971 

IIB SLED. Umv of California. Earthquake Engin. Res 
Ctr 

3.0096 SOIL MODULI AND DAMPING FACTORS FOR 
DYNAMIC RESPONSE ANALYSES 
H.B. SEED. Univ of California. Earthquake Fngin. Res. 
Cit 


3.0099 STATIC AND EARTHQUAKE ANALYSIS OF 
THREE-DIMENSIONAL FRAME AND SHEAR WAl.I. 
BUILDINGS 

E L WILSON. Univ of California. Earthquake Fngin. Res 
Ctr 


SUPPORTING ORG 

J T ALEORL. State Div of Mines & Geology 

IJ S. DEFL OF INTERIOR - BU RECLAM 

4.0007 STABILIZATION OF EXPANSIVE C 
SHALES 

R D RICHMOND. U S Dept of the Interio 
Reclamation 

LJ.S DEPT OF IN I F.RIOR • GEOLOGICAL 

4.0004 GEOLOGY OF THE RAPID CITY AR 
DAKOTA 

JM. CAT! F.RMOLE. U'.S Dept of the Interio 
Survey 

4.0005 DENVER URBAN CORRIDOR 5 
COLORADO 

W.R. HANSEN. U S Dept, of Hie Interior. Gc 
vcy 

4.0006 SURFICIAI. GEOLOGY OF JUNEAU / 
TY URBAN AREA. ALASKA 
R.D. MILLER, U S Dept of the Interior. Geol 

U S. NAI L SCIENCE FOUNDATIO! 

4.0008 UNIVERSITY-INDUSTRY WORKSl 
HAZARDS AND DAMAGE RELATED TO 
EARTH MATERIALS 

D RICHARD. Univ of Denver, Graduate SchO' 


3.0097 A SIMPLIFIED PROCEDURE FOR EVALUATING 
SOIL UOL'EFACITON POTENTIAL 
H B SEED. Unix »>f California, Earthquake Engin. Res. 
Ctr. 

3.0098 ANALYTICAL INVESTIGATIONS OF THE 
SEISMIC RESPONSE OF LONG MULTIPLE SPAN 
HIGHWAY BRIDGES 

\V TSENG. Unix of California, Earthquake Engin Res. Ctr 


UNIVERSITY OF ILLINOIS 


UNIVERSITY OF SOUTHERN MISS. • HAH 


3.0059 SEISMIC DESIGN OF LOSV-RISE BUILDINGS 
WJ HALL. Unix of Illinois, School of Engineering 

3.0207 SEISMIC BEHAVIOR OF FRAMED TUBES 
J.C ANDERSON. Unix of Illinois. Graduate School 

3.0209 ANALYSIS OF LIQUEFACTION OE SATURATED 
GRANULAR SOILS DURING EARTHQUAKES 
J. GIIABOUSSI. Univ. of Illinois, School «f Engineering 

3.0213 PROBABILISTIC MODELING OF EXTREME 
LOAOS 

Y K. WEN. Univ. of Illinois. School of Engineering 


EXPANSIVE SOILS 


4.0009 MAPPING OF SURFACE MATERIAL: 
DICTING FOUNDATION CHARACTERlSl 
J URE DEVELOPMENT OF HATflESBURC 
. BAY. BROWN. Univ of Southern Mississipp 
Science 


FOREST & GRASS FIRES 


ALABAMA STATE GOVERNMENT - MONT 

5.0001 PROFILING THE FOREST INCFNDL 
ANALYSIS OF DOCUMENT ED CASE HIST 
J.E. DUNKLLBLROER. Auburn University. Ag 
periment Sla 


U S DEPT OF DFFENSF. - ARMY 


NATL ACADEMY OF SCIENCES • WASH 


4.0002 INFLUENCE OF NEGATIVE PORE PRESSURE 
DEVELOPMENT IN EXPANSIVE CLAYS ON- 
DAMAGE fO MILITARY FACILITIES (ABBREV) 

L.D. JOHNSON. U S. Army. Watenxyjs Experiment Station 

4.0003 REVIEW OF LITERATURE ON EXPANSIVE 
CLAY SOILS 

L.D. JOHNSON. U S. Aim>. Watcrxv.ijs Experiment Station 


5.0009 EMPLOYMENT OF AIR OPFRATlO 
FIRE SERVICES • PROCEEDINGS OF A S 
HELD AT ARGONNE NATIONAL I J 
(ABBREV) 

UNKNOWN. Natl. Acad of Sciences 


U.S. DEPT. OF AGRICULTURE 


SUPPORTING ORGANIZATION 


FOREST & GRASS FIRES 


CM COUNTRYMAN. U.S. Dept. of Agriculture, Pac. Sw 
For & kg. Expt Sta 

<.0005 GUIDES FOR FUEL-BREAKS IN THE SIERRA 
NEVADA MfXnD-CONIFER TYPE 

L R GREEN. U S Dept, of Agriculture. Pac. Sw For & 
Rg. Fxpl Sta. 

5.0010 A STUDY OF FOREST SERVICE TF.l.EC'OMMUNT- 
CATIONS - VOLUME I • SUMMARY • MAIN STUDY 
RECOMMENDATIONS AND FINDINGS 
UNKNOWN, U.S. Dept, of Agriculture. Div. of Administra¬ 
tive Mgmt 

5.0015 FOREST FIRES IN MISSOURI 

D.A. HAINES , U S. Dept, of Agriculture, North Con Forest 
Expt Sta 

5,0016 FIRE WEATHER & BEHAVIOR OF THE LITTLE 
SIOUX FIRE • MINNESOTA 

R.W. SANDO. U.S Dept of Agriculture, North Ccn. 1'oresl 
Expt Sta. 

5.0028 AIRBORNE INFRARED FOREST l-IRF. DEFEC¬ 
TION SYSTEM 

R.A WILSON. U S Dept of Agriculture. Northern Forest 
Fire Lab. 

5.00.13 FIRE ENVIRONMENTAL TEST CHAMBER - ITS 
DESIGN AND DEVELOPMENT 

C. J . AUYIL. IJ S. Dept, of Agriculture, Pac. Sw. For. St Rg 
Expt. Sta. 

5.0034 FIRES CAUSED BY EQUIPMENT USED DURING 
CRITICAL FIRE WEATHER IN CALIFORNIA. 1962 • 
1971 

(7.C. BERNARD!, U S. Dept, of Agriculture, Pac. Sw. For 
& Rg. Expt. Sta 

5.0035 ALLOCATION MODEL FOR FIREFIGHTING 
RESOURCES 

/Ml'. BRATTLN. U S. Dept of Agriculture. Pac. Sw For St 
Rg. Expt. Sta. 

5.0036 CHARACTERISTICS OF PEOPLE WHO START 
FIRES ... SOME PRELIMINARY FINDINGS - CALIFOR¬ 
NIA 

J.R. CHRISTIANSEN. U.S. Dept, of Agriculture, Pac Sw. 
For. & Rg Expt. Sta. 

5.0037 REDUCING FIRE HAZARD IN PONDEROSA PINE 
THINNING SLASH BY MECHANICAL CRUSHING - 
OREGON 

J.D. DELL. U.S. Dept, of Agriculture, Pac. Sw. For. Sl Rg. 
Expt. Sta 

5.0038 FOREST FIRE HISTORY A COMPUTER 
METHOD OF DATA ANALYSIS 

R.M. MELS, U.S. Dept, of Agriculture, Pac. Sw For. & Rg. 
Expt. Sta. 

5.0039 PROBABILITY FIRE WEATHER FORECASTS 
SHOW PROMISE IN 3-YEAR TRIAL 

P.G. SCOWCROFT. U.S. Dept, of Agriculture, Pac. Sw. For. 
& Rg Expt Sta. 

5.0045 FIRE WHIRLWIND FORMATION OVER FLAT 
TERRAIN 

D. A. IIAINES, U S. Dept, of Agriculture. North Cen. Forest 
Expt. Sta. ' 


US DEPT. OF AGRICULTURE - FS. 

5,0002 PRESCRIBED FIRE TECHNOLOGY FOR THE 
SOUTHWES V 

•UK I.INDENMUTH. Northern Ari? University. U S D A 
Rky. Mtn. Forest Slu. 

5.0006 FOREST FIRE BEHAVIOR - CALIFORNIA 

('A/. COUNTRYMAN. US. Dept, of Agriculture, Pac SW. 
For. & Rg Exp Sta 

5.43007 FIRE MANAGEMENT SYSTEMS 
JII DAi'IS. U.S. Dept of Agriculture. Pac S W. For 
Rg Exp. Sta. 

5.0011 DEVELOPMENT OE NEW AND IMPROVED FIRE 
CONTROL METHODS EOR SOUTHERN FORESTS 
R.W. JOHANSEN. US Dept of Agriculture. SE Forest 
Experiment Station 

5,0014 FIRE CONTROL PLANNING AND FIRF. PREVEN- 
TION IN THE NOR THEASTERN UNITED STATES 
V.J. JOHNSON. Michigan State University, ll.S D.A. N 
Cen. For. Kx Sta 

5.0017 RESEARCH AND DEVELOPMENT OF FIRE 
PREVENTION TECHNOLOGY (FIRE PREVENTION) 

M l.. DOOUTTEE. Mississippi St University, U S D.A S 
Forest Expt. Sta 

5.0018 PHYSICAL. CHEMICAL, AND PHYSIOLOGICAL 
PROPERTIES OF FUELS RELATED TO FIRF 
PHENOMENA 

H E. ANDERSON. U.S. Dept of Agriculture. Intcrmtn For 
& Rg. Exp. Sta 

5,0019 METHODS EOR THE PREVENTION AND CON¬ 
TROL OE LIGHTNING FIRES 
RXi. HAIJGIIMAN. ll.S. Dept of Agriculture. Intcrmtn. 
For. <& Rg. Exp. Sta 

5.0020 CONTROL AND USE OE FIRE PARTICULARLY 
IN WILDERNESS. PARK. AND OTHER RECREA¬ 
TIONAL AREAS 

C.E. HARDY. U S. Dept, rtf Agriculture. Intcrmtn. For. & 
Rg Exp. Sin 

5.0025 FIRE PREVENTION - CALIFORNIA 

JK.V. EOl.KMAN. U.S Dept, of Agriculture, Pac. Sw For. 
& Rg. Expt Slu. 

5.0027 NATIONAL FIRE. DANGER RATING 
J.W. LANCASTER. Colorado Slate University. IJ.S.D.A. 
Rocky Mtn. For. Sta. 

5.0040 FOREST EIRE MET EOROLOGY IN THE PACIFIC 
COASTAL REGION 

M.J. SCHROEDF.R, U.S. Dept, of Agriculture. Pac. S.W. 
For. & Rg. Exp. Sta. 

5.0042 DEVELOPMENT OF IMPROVED TECHNIQUES 
EOR USING PRESCRIBED EIRE IN SOUTHERN 
FORESTS 

R.W COOPER. U.S. Dept of Agriculture. S E. Forest Ex¬ 
periment Station 

5.0043 THE INFLUENCE OF WEATHER AND CLIMATE 
ON FOREST EIRE OCCURRENCE AND BEHAVIOR IN 
THF EAST AND SOUTH 



rV/M.j l a VJ 


S.x. HIRSCH. U S Depl of Agriculture. Intermtn For & 
Rg Exp Sta 

U S DEFT OF COMMERCE • N O A A. 

5.0029 RADAR METEOROLOGY AS A MODERN TOOL 
FOR FOREST FIRE PROTECTION 
D IF. KRUEGER. IJ S Dept of Commerce. Natl Weather 
Service 

5.0031 OPERATING PLAN FOR FIRE WEATHER SER¬ 
VICE IN SOUTH CAROLINA 

J.D KANUPP. U S Dept of Commerce, Natl Weather Ser¬ 
vice 

U S. DF.PT OK DEFENSE . AIR FORCE 

5.0030 THE DETECTION OF CENTERS OF COM¬ 
BUSTION OF SMALL DIMENSIONS BY THE 
METHOD FOR JR PHOTOGRAPHY 
t'V BINES' KO. U S Air Fwcc. Foreign Technology Divi- 
sion 


U S DFPT OF DEFENSE • ARMY 

5.0023 NATURAL DISASTERS OPERATIONS PLANNING 
FOR SLOWLY DEVELOPING DISASTERS, VOLUME I 
A SACHS. Inst. For Defense Analysis 

U S DEPT OF DEFENSE • NAVY 

5.0012 THE GREAT OAKLAND. LOS ANGELES. AND 
SAN DIFGO FIRES. SEPTEMBER 22 TO 29. 1970 
R S ALGER, U S. Na\y, Ordnance Laboratory 

U S. DEPT. OF HOUSING k URBAN DEVELOPMENT 

5.0026 URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE, MAGNITUDE. & COSTS OF GEOLOG¬ 
IC HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABHREV) 

J.T. ALEORE, State Div ol Mines & Geology 

U S DEPT OF INTERIOR • O W.R.T 

5.0022 EFFECT OF PRESCRIBED BURNING ON WATER 
YIELD AND QUALITY FROM BRUSH INFESTED 
LANDS•TEXAS 

H.A. WRIGHT. Texas Technological University, School of 
Agriculture 

5.0044 DEVELOPMENT OF EMISSION FACTORS FOR 
ESTIMATING ATMOSPHERIC EMISSIONS 
G. VAMATE, I I T Research Institute 

U S. NATL. AERO k SPACE ADM. 

5.0013 STUDIES OF IMAGES OF SHORT-LIVED EVENTS 
USING ERTS DATA - ALASKA 
I V-A. DEUTSCHMAN, Smithsonian Institution 


U S. NATL. SCIENCE FOUNDATION 

5.0008 CONTRACT FOR PARTIAL SUPPORT OK n,i 
COMMITTEE ON FIRE RESEARCH 
N.T. GRISAMORE, Natl. Acad. of Sciences 

5.0021 A MODEL OF THE. FORESTS OF GLACILH N,\ 

TTONAL PARK, MONTANA 

R. H WHITTAKER. Cornell University. School of llu^ n 4 
Sciences 

5.0024 MECHANISMS OF WILDLAND FIRE S\ip|'ius 
SION 

RC CORI.EIT. Univ of Washington. School of KiiRincct 
ing 

5.0041 FOKE.ST FIRE STATISTICAL PROBLEMS 
E.N. DAVID. Univ of California, School of Agriuillutc 

FLOODS 

ALABAMA STATE GOVERNMENT - MONTGOMERY 

6.0214 FLOOD FREQUENCY SYNTHESIS FOR SMAII 
STREAMS - ALABAMA 

C O MING. U S. Dept of the Interior. Geological Sumy 
AUBURN UN1VF.RS1TY 

6.0157 STUDY OF GUIDE-LINES FOR LAND MANAfil 
WENT AND USE OF FLOOD-PRONE ARIAS IN 
ALABAMA 

S. P. SNOW, Auburn University. Center For Urh .111 & Reg 
Plan. 

CALIFORNIA STATE GOVERNMENT - SACRAMENTO 

6.0044 SOUTH COASTAL BASIN PRECIPITAHON 
FREOUENCY - A REGIONAL ANALYSIS OF DIUMIT 
DURATION FREQUENCY OF SHORT-DURATION 
PRECIPITATION IN CALIFORNIA 
J.D. GOODRIDGE. State Dept, of Water Resources 

CHICAGO CITY GOVERNMENT - ILLINOIS 

6.0083 DEVELOPMENT OF A FLOOD AND POl-l-Li MON 
CONTROL PLAN FOR THE CIBCAGOLAND AREA - 
COMPUTER SIMULATION PROGRAMS 
DM. CHURCHILL , Illinois Inst For Envir Qlty 

COLORADO STATE UNIVERSITY - FORT COLLINS 

6.0190 HYDROLOGY OF SMALL WATERSHEDS 

K YEVJEViat. Colorado State University, School of En¬ 
gineering 

FLORIDA STATE GOVERNMENT - TALLAHASSEE 


ILLINOIS STATE GOVERNMENT - SPRINGFIELD 

6.0084 BACKGROUND SURVEY • SURFACE DRAINAGE 
PROGRAM, MADISON. ST. CLAIR. MONROE AND 
RANDOLPH COUNTIES. ILLINOIS 
UNKNOWN. Southwestern III. Finn. Comm. 

6.8263 STREAMFLOW VARIABILITY - ILLINOIS 
K.P. SING/I. Stole Water Survey 


IOWA STATE GOVERNMENT • DES MOINES 

6.0064 COLLECTION AND ANALYSIS OF STREAM 
FLOW AND RELATED HYDRAULIC DATA FOR 
DESIGN OF HIGHWAY BRIDGES AND CULVERTS • 
IOWA 

UNKNOWN, U S Dept of the Interior, Geological Survey 
MISSISSIPPI RES & DEV. CENTER • JACKSON 

6.0309 ZONING ORDINANCE AND SUBDIVISION REGU¬ 
LATIONS. FRIARS POINT. MISSISSIPPI 
P.J- BARLOW, State Comm. & Area Dev Div 


MONTANA STATE UNIVERSITY • BOZEMAN 


6.0170 GLENDORA. CALIFORNIA, OENER./ 
1990 

UNKNOWN, Glendora City Government 

6.0177 PROCEDURES FOR ESTIMATING FI.OC 
FROM SMALL RURAL WATERSHEDS 
R.K LINSLEY, Hydroconip International 

6.0229 FLOOD HAZARD EVALUATION GL 
FOR FEDERAL EXECUTIVE AGENCIES 
UNKNOWN. U S Water Resources Council 

6.0299 PREDICTION OF THE MAGNITUD 
FREQUENCIES OF FLOODS IN MICHIGAN 
E ./•'. BRAVER, Univ. of Michigan, School of Fngi 


OHIO STATE GOVERNMENT - COLUMB 

6.0347 DETERMINATION OF COST-E' 
TECHNICAL PROCEDURES FOR USE IN 1 
FLOOD PLAIN MANAGEMENT PROGRAM 
GM. CLARK. Ohio Suite University, School of Ei 

6.0348 STRF.AMFLOW SIMULATION AND 
PROFILE DETERMINATION IN OHIO • 
STUDY 

FT. RICE A. Ohio State University, School of Enj 


6.0125 APPLICATION OF HYDROLOGIC AND HYDRAU¬ 
LIC RFSEARCH TO CULVERT SELECTION IN MON¬ 
TANA - VOLUME I • REPORT 
HR DODGE, Montana State University, School of En¬ 
gineering 


OHIO ST ATE UNIVERSITY 

6.0346 APPLICATION OF COST-EFFECTIVE! 
THE DESIGN OF A FLOOD PLAIN 
G M. CLARK, Ohio State University. School of Ei 


NEW JERSEY STATE GOVERNMENT • TRENTON PALM BEACH COUNTY GOVERNMENT - FL 


6.0323 HYDROLOGY OF SUBURBAN AREAS - NEW 6.0235 FLOOD PLAIN STUDY AND MODE! 
JERSEY PLAIN ORDINANCE 

K. NATHAN, Rutgers the State University, Agricultural Ex- UNKNOWN, Pnlm Beach Co. Area Plan. Bd. 

periment Sta 

RIVERSIDE COUN TY GOVT. - CAL. 


NEW YORK STATE GOVERNMENT • ALBANY 

6.0130 REGIONAL COMPREHENSIVE MULTI-PURPOSE 
WATER RESOURCES PLANNING STUDIES IN NEW 
YORK 

J.A. FINCK, State Dept of Env. Conserv. 


6.0042 SAN OORGONIO PASS, CALIFORNIA t 
PLAN TECHNICAL REPORT 
UNKNOWN, Council on Intcrgov Relations 

SALT LAKE COUNTY GOVERNMENT - U* 


6.0337 APPLICATION OF LUNR SYSTEM TO FLOOD 
PLAIN ANALYSIS AND MANAGEMENT IN THF. 
SUSQUEHANNA RIVER BASIN 
J.W. KELLEY, State University of New York. Agricultural 
Experiment Sta. 


6.0031 STUDIES IN CONNECTION WITH HYD 
AND RELATED PHYSICAL PROCESSES 
OLYMPUS COVE AREA OF SALT LAKE CO 
JP. RILEY, Utah State University, Utah Ctr. 
Resour. Res 


NO FORMAL SUPPORT REPORTED 


TEXAS STATE GOVERNMENT • AUST! 


6.0016 A STATISTICAL SUMMARY OF THE CAUSE 
AND COST OF BRIDGE FAILURES 
F.F. CHANG, Fed. City College, Graduate School 

6.0035 ELEMENTS OF THU WATER RESOURCES 
SITUATION IN ALABAMA 
D.B. KNOWLES, State Qeol. Survey 

6.0052 REGULATION OF GREAT LAKES WATER 


6.0388 RELATION OF CLIMATIC AND WA 
CHARACTERISTICS TO STORM RUNOFF Ih 
WARDS PLATEAU • TEXAS 
W.G. KNISEL, U S. Dept, of Agriculture. Blackla 
nient Watershed 


U.S. DEPT. OF AGRICULTURE 


DJ ALl.EE, Stale University of New York, Aj 
periment Sta 


UNKNOWN. US Dept of Agriculture, Soil Conservation 
Service 

■6.0195 KANSAS NORTH SECTOR UPPER WALNUT 
WATERSHED BUT l.ER AND CHASE COUN HUS 
UNKNOWN. U S Dept of Agriculture, Soil Conservation 
Service 

6.0196 UNION CREEK WATERSHED PROJECT. SOUTH 
DAKOTA 

UNKNOWN. U.S. Dept, of Agriculture. Soil Conservation 
Service 


US DEPT OF AGRICULTURE ■ E.R 

6.0194 ANALYSIS Op LAND USE CONTROL 
W.D. ANDERSON. US- Dept, of Agricult 
Resource Ecoti. Div 

U S. DEPT OF AGRICULTURE • F! 


6.0197 HOLLOW CREEK WATERSHED PROJECT. 
SOUTH CAROLINA 

UNKNOWN. U S. Dept, of Agriculture, Soil Conservation 
Service 

6.0198 KANSAS - NORTH SECTOR UPPER WALNUT 
WATERSHED BUTLER AND CHASF. COUNTIES 
UNKNOWN, US. Dept of Agriculture. Soil Conservation 
Service 

6.0199 NUTWOOD WATERSHED. ILLINOIS 

UNKNOWN, US Dept of Agriculture. Soil Conservation 
Service 

6.0200 HURRICANE CREEK WATERSHED STRUC¬ 
TURAL PROJECT MEASURE. KENTUCKY 
UNKNOWN. US Dept of Agriculture. Soil Conservation 
Service 

6.0201 CORNlJDAS. NORTH AND CULP DRAWS 
WATERSHED. HUDSPETH COUNTY. TEXAS, AND 
OTERO COUNTY, NEW MEXICO 
UNKNOWN, U S Dept of Agriculture. Soil Conservation 
Service 

6.0202 8IG CREEK WATERSHED. KANSAS 

UNKNOWN, U S. Dept, of Agriculture. Soil Conservation 
Service 

6.0203 MACADOO ROAD-FILL DAM. KANSAS 

UNKNOWN. US Dept of Agriculture. Soil Conservation 
Service 

6.0204 STARKWEATHER WATERSHED. NORTH 

dakotn 

UNKNOWN, US. Dept, of Agriculture, Soil Conservation 
Service 

6.0205 VERDE LANE FLOOD PREVENTION PROJECT 
MEASURE. NEBRASKA 

UNKNOWN, US. Dept, of Agriculture, Soil Conservation 
Service 

6.0206 WHITEWATER CREEK HYDROLOGIC UNIT PRO¬ 
JECT MEASURE, CHEROKEE HILLS RC AND D PRO¬ 
JECT. OKLAHOMA 

UNKNOWN, U S. Depl. of Agriculture, Soil Conservation 
Service 

US. DEPT. OF AGRICULTURE - C.S.R.S. 

6.0085 LABORATORY STUDIES OF CONSERVATION 
AND DRAINAGE STRUCTURES 
B.A. JONES. Univ. of Illinois, Agricultural Experiment Sta. 


6.0041 FLOOD AND SEDIMENT RFDUCTIOI 
UNST ABLE URUSHLANDS OF THE SOUT 
R.M RICE. US. Dept, of Agriculture. Pac. 
Rg Exp Sta 

US. DEPT. OF COMMERCE • 1-S S 

6.0057 ESSA AND OPERATION FORESIGHT 
UNKNOWN, U.S. Dept, of Commerce, Nat 
Atmos Admin. 

US UFPF OF COMMERCE • N B I 

6.0001 DISASTER INVESTIGATIONS 
C' C CUU'EH, U S. Dept of Commerce. Na 
Standards 

U.S DEPT OF COMMERCE - N O A 

6.0006 FLOOD INSURANCE STUDY 
f) EElT, U.S Dept, of Commerce, Techniq 
meat Lab. 

6.0021 METEOROLOGICAL AND HYD 
ANALYSIS OF THE AUGUST 27-28. 1971 
SFY R OOD 

IIS. ( 1ROPER. U.S. Dept of Commerce, Weal 

6.0022 THE METEOROLOGICAL AND HYD 
ASPECTS OF T HE MAY 1968 NEW JERSI 
.-LS. KACIIIC. U S. Dept, of Commerce. Wcatf 

6.0036 WORTH OF HYDROLOGIC DATA f 
TERM FORECASTS OF FLOODS 
M SNIEDOFICII, Univ. of Arizona, Graduate 

6.0056 BLACK HILLS FLOOD OF JUNE 9, \\ 
UNKNOWN, U.S. Dept, of Commerce. Nat 
Atmos. Adndn 

6.0070 STUDIES OF THE RED ALGAE IF 
BAY 

A. TIIOR/IAUCj, Univ. of Miami, School of Mi 

6.0081 WATER WARNINGS AND S 
FORECASTS 

UNKNOWN, U.S. Air Force. Air Weather Ser 

6.0103 HYDROLOGIC DATA COLLECTION 
TATIONARY SATELLITE 
A.E. FLANDERS. U.S Dept, of Comme 
Weather Service 


6,0265 RUNOFF FROM SMALL AGRICULTURAL AREAS 6.0104 HYDROLOGIC EQUIPMENT - FLZ 
IN ILLINOIS k i a uti 


SUPPORTING ORGANIZATION 


FLOODS 


C. HETRICK, Univ. of California. School of Letters 

6.0207 LAKE HYDROLOGY 

L. B A/0 RUN ,4 X, U.S. Dept of Commerce. Limnology Divi¬ 
sion 

6.0289 CLIMATES OF THE STATES - CLIMATE OF NEW 
YORK 

A 8 PACK, U.S. Dept of Commerce. Natl Oceanic & At¬ 
mos. Admin. 

6.0290 PROBABLE MAXIMUM PRECIPITATION AND 
SNOWMELT CRITERIA FOR RED RIVER OF THE 
NORTH ABOVE PEMBINA AND SOURIS RIVER 
ABOVE MINOT. NORTH DAKOTA 
J.T. RIEDEL, U S Dept, of Commerce, National Weather 
Service 

6.0341 EROSION AND DEPOSITION IN THE SOUNDS 
AND ESTUARIES OF THE NORTH CAROLINA 
COAST 

R INCRAM , Univ. of North Carolina. School of Arts 

6.0359 ALTERNATIVE ADJUSTMENTS TO NATURAL 
HAZARDS 

D. C. AREY, Univ. of Pittsburgh, Graduate School 

6.0391 FLASH FLOOD FORECASTING AND WARNING 
PROGRAM IN THE WESTERN REGION 
P. WILLIAMS, U S. Dept, of Commerce, Natl. Weather Ser¬ 
vice 

U.S. DF.PT. OF DEFENSE - ARMY 

6.0017 UPPER MISSISSIPPI RIVFR COMPREHENSIVE 
BASIN STUDY • VOLUME V. APPENDIX l - FLOOD 
CONTROL 

UNKNOWN, Upper Miss Riv. Comp. Comm 

6.0032 NATURAL DISASTERS OPERATIONS PLANNING 
FOR SLOWLY DEVELOPING DISASTERS, VOLUME I 
A SACHS, Inst. For Defense Analysis 

6.0033 SPEWRELI. BLUFF LAKE, FLINT RIVER. GEOR¬ 
GIA 

UNKNOWN, U.S Army. Engineer District 

6.0037 HYDROLOGIC ENGINEERING METHODS FOR 
WATER RESOURCES DEVELOPMENT • VOLUME I • 
REQUIREMENTS AND GENERAL PROCEDURES 
L.R. BEARD, U.S. Army. Hydrologic Engineering Center 

6.0038 RESERVOIR SYSTEMS ANALYSIS FOR FLOOD 
CONTROL 

O.S. EfCUERT, U.S. Army. Hydrologic Engineering Center 

5.0053 CHEN'A RIVER LAKES PROJECT. ALASKA - 
PROBLEMS RELATING TO CHANNEL DEVELOP¬ 
MENT, EROSION. & BANK & I.EVFE PROTECTION 
C.P. L/NDNF.R, U.S. Army, Corps of Engineers 

>,0054 JACKSON HOLE FLOOD CONTROL PROJECT 
UNKNOWN, U.S. Army, Corps of Engineers 

>.0086 OAKLEY-SANGAMON REMOTE SENSING EN¬ 
VIRONMENTAL RESEARCH PROGRAM - ILLINOIS 
H.M. KARARA, Univ. of Illinois. School of Engineering 

.0095 HYDROLOGIC STUDIES (STORM STUDIES) 

a r s?Annr'm' ire a.~... r:_ „ rv 


UNKNOWN, U.S. Army. Engineer District 

6.0097 NEW ORLEANS TO VENICE, LOUISIANA, HUR¬ 
RICANE PROTECTION 
UNKNOWN, U.S. Army. Engineer District 

6.0098 LAKE PONT CHART RAIN. LOUISIANA AND 
VICINITY - HURRICANE PROTECTION PROJECT 
UNKNOWN, U.S Army, Engineer District 

6.0099 MORGAN CITY. LOUISIANA, AND VICINITY 
(FRANKLIN AND VICINITY AREA) 

UNKNOWN, U S. Army. Engineer District 

6.0100 RED RIVER EMERGENCY BANK PROTECTION, 
LOUISIANA. ARKANSAS. AND TEXAS 
UNKNOWN, US Army. Engineer District 

6,0101 THE IMPLICATIONS OF THE NET FISCAL 
BENEFITS CRITERION FOR COST SHARING IN 
FLOOD CONTROL PROJECTS 
RW. RAT'USE, Miitheniatica Incorporated 

6.0108 HURRICANE PROTECTION PROJECT, STRAT¬ 
FORD. CONNECTICUT 
UNKNOWN, U S. Army, New England Division 

6.0109 OPERATION AND MAINTENANCE OF NEW 
BEDFORD HURRICANE BARRIER. MASSACHUSETTS 
UNKNOWN, U.S. Army. New England Division 

6.0110 OPERATION AND MAINTENANCE OF NEW 
BEDFORD HURRICANE BARRIER, NEW BEDFORD. 
MASSACHUSETTS 

UNKNOWN, U S. Army. New England Division 

6,0111 NEW LONDON HURRICANE PROTECTION PRO¬ 
JECT. NEW LONDON, CONNECTICUT 
UNKNOWN, U.S. Army, New England Division 

6.0116 DESIGN FOR FLOOD CONTROL AND WAVE 
PROTECTION, CHAGRIN RIVER. FASTLAKE. OHIO - 
HYDRAULIC MODEL INVESTIGATION 
C.E. CUATU AM, U.S. Army. Wnterwnys Experiment Station 

6.0117 DISCHARGE CHARACTERISTICS OF HUR- 
RICANF BARRIER, EAST PASSAGE OF NARRAGAN- 
SE1T BAY, RHODE ISLAND - HYDRAULIC MODEL 
INVESTIGATION 

GA PICKERING, US Army, Waterways Experiment Sta¬ 
tion 

6.0118 ANSONIA-DERBY LOCAL PROTECTION PRO¬ 
JECT, NAUGATUCK AND HOUSATON1C RIVERS. 
CONNECTICUT - HYDRAULIC MODEL INVESTIGA¬ 
TION 

O'A. PICKERING. U S Army. Waterways Experiment Sta¬ 
tion 

6.0119 PROTECriON OF NARRAGANSETT BAY FROM 
HURRICANE SURGES 

H.h. SIMMONS, U.S. Army. Waterways Experiment Station 

6.0120 FLOOD-CONTROL PROJECT HOOSIC RIVER. 
NORTH ADAMS MASSACHUSETTS 
UNKNOWN, U.S. Army, Waterways Experiment Station 

6 .0121 FLOOD CONTROL IN THE LOWER MISSISSIPPI 
RIVER VALLEY 

UNKNOWN, U.S. Armv, Lower Miss. Valley Div. 



6.0172 SANTA AKA RIVER BASIN. FLOOD CON1ROI 
PROJECT, HAST TWIN AND WARM CREEK IM¬ 
PROVEMENT 

CiVKiVtHV.V, U S Army. Engineer District 

6.0173 COMPUTER SIMULAVION MODEL LOU FLOOD 
PLAIN DEVELOPMENT - PARI l[ - MODEL 
DESCRIPTION AND APPLICATIONS 
A'.t' ARl'ANHfDIS. I N T A S A Incorpe>r;itc*l 

6.0174 COMPUTER SIMULATION MODEL LOR I I.OOI) 
PLAIN DEVELOPMENT - PAUL I - l AND USE 
PLANNING AND BENEFIT EVALUATION 
AM' ARVAXITIDIS. I S I A ,S A Incorporated 

6.0247 HYDROLOGIC RELATIONS IN HAWAII 
/). JAY. U S. Ami). Pacific Ocean Division 

6.0257 COMMUNITY GOALS MANAGEMENT OPPOR¬ 
TUNITIES - AN APPROACH IO MOOD PLAIN 
MANAGEMENT 

J.R SUUAFFER. Univ of Chicago. Center l or Urlmn Stu¬ 
dies 


M t a im oi.i/wir'.n hn x_r 

COMMONWEALTH Of I’L.NNSYl.V/ 
UNKNOWN. .St.de Dept or Pub. Welfur 

6.00U9 MENIAL tfl*Al 111 SERVICES I 
H.(X)I) DISASTER AREAS IN 1.1.1/ 
('C)liNIIIS OF 'I Hi- COMM< 
PENNNSYLVANIA 

l iVA.V OWN. If.i/ktoii Nrmticnkc M II. < 

6 .»)IU(> 1UAINING AND EVALUATR! 
IIFAl.UI SERVICES TO RESIDENT.' 
ASTER AREAS IN COMMONWEAL' 
VANIA 

UA'KNi HITS’. Eastern IVim Psych. Instil 

6.11011 MEN I AL DI'Al 1II SERVICES 'I 
H.OOI1 IH.SAS1LR AREAS IN I.U7 
COUN JU S. COMMONWEAL IT I OE 
UNKNOWN, I u/erno Wyoming Co M l 

US. DE'Pl OE HOUSING .V URBAN 1 


6.0312 MODEL STUDY OF CANNEI.TON LOCKS AND 
DAM. OHIO RIVER. INDIANA AND KENTUCKY 
JJ. ERAA'Co. U S Army. Waterways Experiment Station 

6.0313 MISSISSIPPI BASIN MODEL 

UNKNOWN. U.S. Army, Waterways Experiment Station 

6.0314 DEMONSTRATION OF THE ELECT RIC ANALOG 
MODEL OF THE KANSAS RIVER AT THE UNIVERSE 
TY OF CALIFORNIA IN BFRKELEY 
UNKNOWN. U S Army. Wutorways Experiment Slution 


6.011(12 HU: FEDERAL RESPONSE: 
SIORM AGNI S; A RETORT TO III 
Mil'Ll I ON PUBLIC WORKS, SlJli 
D1SAMT U HI l 11 1 

f'A'KA'OH A\ US. Exec Office of Hie I 
gency Prtpiiietliicss 

6.IMI05 M OOD INSURANCE STUDY 
C. IIAliHlhNlOS, U.S. Dept of Ct 
WeatJier Service 


6.0315 FORT SCOTT LAKE. MARMATON RIVER, KAN¬ 
SAS 

tAVKiVOIl’tV. (I S Army, Engineer District 

6.0,320 MURAMEC PARK LAKE. UPPER MISSISSIPPI 
RIVER BASIN, MERAMEC RIVER. MISSOURI 
UNKNOWN, U.S Army. Engineer District 

6.035H FLOOD-PROOFING REGULATIONS 
l>NKNOWS, U.S Army. Engineer District 

6.0405 FLOOD HAZARD INFORMATION • BUFFALO 
CREEK. LOGAN COUNTY, SVEST VIRGINIA POS'D 
DISASTER CONDITIONS 
{INKNQWN, U.S. Army, Corps of Engineers 


6.01124 LOCK HAVEN URBAN RENT 
LOCK HAVEN. PENNSYLVANIA 
ffNKN'OWN. U S Dept of lion. A Uib 
Disnstvt Rec. OIL 

6.0025 MODEL OUES ONE'. - URBAN 

ject, reading. Pennsylvania 

UNKNOWN. US. Dept, oflltui. & Urh. 
Disaster Rec. Off 

6.0026 PENN-SUSOUEIIANNA URBAN 
>EU1. HARRISBURG, PE.NNSYI.VA 
JECI NO R.fiTIC 

UNKNOWN, U.S Dept, of llou. A Urh. 
Disaster Rec. Off. 


U.S. DEPT. OF )ILTH. El), A WEE. 

6:0014 DELIVERING VOCATIONAL REHABILITATION 
SERVICES IN A DISASTER AREA 
W.R PHELPS, State Div. of Voc. Rclmb 

6.0398 ELOOD DAMAGE ABATEMENT- FEDERAL 
ASSISTANCE TO LOCAL GOVERNMENT 
WR. WALKF.R, Virginia Polytechnic Institute. Water 
Resources Research Ctr. 


US DEPT OF IILTH. ED. & Wf-L. - A.DM.H.A 

6.0003 SILVER VALLEY ELOOD SOCIA1 

PSYCHOLOGICAL EFFECTS 


6.0(127 MII.TON SOUTIf. MILTON NOR' 
I OWNS! IIP DISASTER, URBAN I 
JI-CTS, PENNSYLVANIA 
UNKNOWN, U.S Dept, of Hon. A I 
Recovery Office 

6.002H IH)WN I OWN URBAN RF.NI: 
WII.KUS BARRE. PF.NN.SYLVANIA 
fWKNOWN, U.S. Dept of lion. & I 
Recovery Office 

f.,002‘> KINGSTON DISASTER URBAN 
JECT. BOUOUOl! OE KINGSTON, l 
TY. PENNSYLVANIA, IIUD PROJEC 
UNKNOWN. U.S. Dept, of Hull. & Urb. 
Disnster Rec. Off. 
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MITIGATION (ABBREV) 

J T. ALFORE. State Div. of Mines & Geology 

6.0046 DRAINAGE AND FLOOD CONTROL 
BACKGROUND AND POLICY STUDY - SAN DIEGO 
C.S. NOLTE, San Diego Co Comp Plan. Org. 

6.0047 INITIAL WATER. SEWERAGE AND FLOOD 
UNKNOWN. San Diego Co Comp Plan. Org. 

6.0072 ORANGE. SEMINOLE. OSCEOLA COUNTIES - 
WATER MANAGEMENT 
UNKNOWN. East Cent. Florida Reg. Conn. 

6.0087 DRAINAGE AND FLOOD CONTROL PLAN ■ 
MARION COUNTY. INDIANA SEPTEMBER 1070 
UNKNOWN. Marion Co. Metrop. Dev. Dept. 

6.0127 PRELIMINARY STORM DRAINAGE AND FLOOD 
CONTROL PLAN • UNION COUNTY. N.J. 

E.T. KLLLAM, Union County Planning Board 

6.0128 FACTORS PERTINENT TO WATER OUALITY IN 
THE ALBUOUEROUE METROPOLITAN AREA 
UNKNOWN, Albuquerque Urban Observatory 

6.0133 WATER RELATED ENVIRONMENTAL SERVICES 
UNKNOWN. Central New York Reg. Pin Bd. 

6.0148 COMPREHENSIVE PLAN. CIT Y OF HAMILTON. 
TEXAS 

UNKNOWN, Stale Div. of Comp. Planning 

6.0158 A GUIDE FOR REDUCING FLOOD DAMAGE IN 
THE SOUTH ALABAMA REGION 
UNKNOWN, South Alabama Reg. Plan. Comm. 

6.0159 FLOOD MANAGEMENT STUDY 
UNKNOWN, Tuscaloosa Area Conn of Gov 

6.0160 FLOOD MANAGEMENT STUDY - TUSCALOOSA. 
PICKENS COUNTY AND MOUNDSVILLE. ALABAMA. 
MAY 1971 

UNKNOWN, Tuscaloosa Area Conn, of Gov. 

6.0178 NORTH RICHMOND - SaN PABLO BAY AREA 
STUDY - CALIFORNIA 
J.P KENNY, Council on Intergov. Relations 


6.023! SARASOTA - ZONING AND SUBDIVISION CON¬ 
TROLS • REVIEW. ANALYSIS. AND RECOMMENDA¬ 
TIONS CONCERNING CURRENT REGULATIONS 
E.R. BARTLEY, Tampa Bay Regional Plan. Conn. 


6.0245 WATER RESOURCES OF MIDDLE GEORGIA 


COUNT Y. IDAHO. JUNE 1973 
H W. LEE. State Planning & Com Aff Agy 

6.0258 NAT URAL CAPABILITIES - I HE 
CREEK SERIES. MACON COUNTY. II.I.INOI 
UNKNOWN, Macon Co. Regional Plan Comm 

6.0260 A COMPREHENSIVE PI.AN FOR STE 
COUNTY. ILLINOIS 

UNKNOWN, Stephenson Co. Planning Comm 

6.0262 PRIORITY AND PLANNING E1.EME 
DEVELOPING ILLINOIS WATER RFSOURCI 
UNKNOWN, State Dept of Bus. & Dev 

6.0268 ZONING ORDINANCE • KNOX COUN 
ANA 

UNKNOWN, Clyde E Williams & Assoc. Inc 

6.0283 ZONING ORDINANCE AND ORDER, P|l 
TY. ELKHORN CITY. KENTUCKY 
UNKNOWN. Suite Program Dev Office 

6.0284 ZONING ORDINANCE: • PAINfSVIt.l 
TUCK Y 

UNKNOWN, Slate Program Dev Office 

6.0286 FLOOD PLAN FOR BULLITT COUN 
TUCKY 

A WAHBY, Hullitt Co Planning Comm. 

6.0295 RE-DRAFT OF SElfKONK ZONING BY 
NOVEMBER 1V69 

J. BLACKWELL, State Dept, of Community Afrs 

6.0307 URBAN SYSTEMS • STORM DRAl 
FLOOD PLAIN MANAGEMENT. S 
SEWERAGE, SOLID WASTE MANAGFMI 
IIREV) 

J.A■ i'.l.UO'lT. Diversified Consultants Inc. 

6.0308 URBAN SYSTEMS - WATERWORKS. S 
SEWERAGE. SOLID WASTE MANAGEMEN' 
DRAINAGE & FLOOD PLAIN MANAGEM 
IIREV) 

J.A. F.LUOVT, Diversified Consultants Inc 

6.0329 STREAMS AND DRAINAGE BASINS - 
COUNTY. NEW YORK 
UNKNOWN, State Off. of Plan. Services 

6.0330 PUTNAM COUNTY OFFICIAL 
PROPOSALS FOR REVISION AND EXPANST 
UNKNOWN, State Off. of Plan. Services 

6.0332 COMPREHENSIVE PLAN • REPORT C 
MENTATION - VILLAGE OF EAST AURO 
TOWN OF AURORA. N Y. 

UNKNOWN, Aurora Planning Board 

6.0333 NATURAL CHARACTERISTICS OF C 
COUNTY. NEW YORK STATE 
ll.H. LADAGE. Columbia Co. Planning Dept. 

6.0340 DRAINAGE STUDY - INVENTORY ANl 
SIS 

UNKNOWN, Genesee Finger Lake Reg. Board 

6.0352 FLOOD PLAIN ANALYSIS AND DISAS 
DY, CLATSOP AND TILLAMOOK C 
OREGON • 1972-1973 
UNKNOWN, Clatsop Tillamook Intergov. 


6.0179 GENERAL PLAN REPORT. LAKE RED BLUFF 
AREA. CALIFORNIA. 1971 
UNKNOWN, Council on Intergov. Relations 

6.0181 DRAINAGE AND FLOOD CONTROL 
BACKGROUND AND POLICY STUDY • SUMMARY 
REPORT 

UNKNOWN, San Diego Reg Comp. PI. Org 

6.0192 RECOMMENDFID REGIONAL PLAN FOR 
SEWERAGE, WATER SUPPLY AND STORM 
DRAINAGE - CONNECTICUT 
UNKNOWN, Valley Regional Planning Agcy. 


6.U236 FLOOD PLAIN STUDY AND MODEL FLOOD 
PLAIN ORDINANCE. MARCH. 1972 
UNKNOWN. Palm Bench Co Area Plan. Bd. 


6.0354 DEVELOPMENT IN FLOOD-PRONE AREAS OF 
LINCOLN COUNTY. OREGON AUGUST. 1973 
UNKNOWN. Lincoln Co Planning Dept. 

6.0362 FLOOD CONTROL STUDY OF RIO GRANDE DE 
MANAT1. MANAT1 AND BARCEI.ONETA. PUERTO 
RICO 

UNKNOWN, State Planning BoarJ 

6.0363 MYRTLE BEACH. SC • COMPREHENSIVE 
DEVELOPMENT PLAN 
UNKNOWN, State Planning & Grants Oiv 

6.0369 ZONING ORDINANCE. HUNTINGDON. TENNES¬ 
SEE 

t'VK.VOlFY, State Planning Commission 

6.(138(1 OSO CREEK TECHNICAL ASSISTANCE STUDY • 
PRELIMINARY STUDY ON THE PROBLEMS AND 
OPPORTUNITIES FOR DEVELOPMENT OF OSO 
CREEK AND OSO BAY 
UNKNOWN, U S Coastal Bend Reg Comm 

6.0381 SOIL AND WATER CONSERVATION NEEDS IN- 
VENTORY. COOKE. GRAYSON AND FANNIN COUN¬ 
TIES, TEXAS 

UNKNOWN, Texomn Regional Planning Comm. 

6.0385 PALACIOS COMPREHENSIVE PLAN • PHASE 2 • 
SUMMARY REPORT 

G.L WILLIAMS. Lockwood Andrews ic Newman Inc. 

U S. DEPT. OF INTERIOR • HU RECLAMATION 

6.0171 CLOUD SEEDING POTENTIAL FOR TWELVE 
RIVER BASINS 

R.D ELLIOIT, North Amcr Weather Consult 

6.0183 FLOOD HYDROLOGY INVESTIGATIONS 
FA BF.RTLF., J S. Dept, of the Interior, Bureau of Recla¬ 
mation 


U S. DF.PT. OF INTERIOR - BUREAU OF MINES 

6.0015 ANALYSIS OF COAL REFUSE DAM FAILURE 
MIDDLE FORK BUFFALO CREEK. SAUNDERS. WEST 
VIRGINIA • VOLUME I 
UNKNOWN, W A Wahler & Associates 

6.0040 ANALYSIS OF COAI. REFUSE DAM FAILURE 
MIDDLE FORK BUFFALO CREEK. SAUNDERS WEST 
VIRGINIA • VOLUME II. APPENDICES 
UNKNOWN. W A Wahler &. Associates 

U S. DEPT OF INTERIOR • GEOLOGICAL SURVEY 

6.0020 FLOOD OF JULY 17. 1972 IN GAL1UP NEW 
MEXICO 

L.A. WAITE, U.S Dept, of the Interior. Geological Survey 

6.0023 FLOOD FREOUENCY AND HIGH-FLOW STUDIES 
UNKNOWN, U.5. Dept, of the Interior, Geological Survey 

6.0034 FLOOD FREOUENCY SYNTHESIS FOR SMALl 
STREAMS•ALABAMA 

C O. MING, U S. Dept of the Interior. Geological Survey 


6.0048 FLOOD FREQUENCY IN URB, 
COLORADO 

G. L. DUCRLl. U.S. Dept, of the Interior, C 
vcy 

6.0049 PEAK DISCHARGE AND FREQL 
SMALL WATERSHEDS IN COLORADO 
O' L. Dl'CRF.T, U S. Dept, of the Interior, C 
vcy 

6.0058 FLOOD FLOWS FROM SMALL 
AREAS 

JIX CAMP. U S Dept of the Interior. Geolog 

6.0062 FLOW REGULATION EFFECTS 
BURLINGTON RESERVOIR FROM 
DOWNSTREAM TO SVESTHOPE, NORTH 
JO. SHEARMAN. U.S Dept of the Intern 
Survey 

6.0063 FLOOD CHARACTERISTICS 0 
DRAINAGE AREAS. IDAHO 
C A. THOMAS, U S Dept of the Interior. G 
vcy 

6.0067 HYDROLOGIC AND BIOLOGIC 5 
SOUTHWEST FLORIDA (IIIG CYPRESS) 
ll KLEIN, U.S Dept, of the Interior. Geologh 

6.0(168 RESPONSE OF WATER LEVELS 
CONTROL OPERATIONS IN SOU 
FLORIDA 

IF.4. PUT. U.S Dept of the Interior, GeoJogii 

6.0069 HYDROLOGIC BASE FOR WAT El 
MENT, DADE COUNTY. FLORIDA 
UNKNOWN, U.S Dept of the Interior. Geoli 

6.0071 ESTUARINE HYDROLOGY OF TAMI 
CR GOODWIN. US Dept ortho Interior. G 
vey 

6.0075 FLOOD HYDROLOGY ON SMALl. 
AREAS IN GEORGIA 

/LG. (iOIA)F.N, U.S. Dept, of the Interior. G 
vey 

6.0079 FLOOD INVESTIGATIONS FOR SMA 
IDAFIO 

UNKNOWN. U S. Dept, of the Interior. Cicok 

6.0082 FLOOD FLOWS I-ROM SMALL 
BASINS IN ILLINOIS 

G IF CURT/S. U.S. Dept of the Interior. Geol 

6.0090 STREAMFLOW CHARACTERISTICS. 
R. llEDMAN. U.S. Dept, of the Interior. Gcok 

6.0091 I-LOOD INVESTIGATIONS - HIGHW/ 
SION - KANSAS 

H. R HF.JL, U.S. Dept of the Interior. Geologi 

6.0093 FLOOD-FREOUENCY STUDY - KENT 
('.//. /{ANNUM, U.S. Dept of the Interior. G 
vcy 

6.0094 FLOOD FREOUENCY OF SMALL S 
LOUISIANA 

UNKNOWN, U S. Dept, of the Interior. Geolt 

6.0102 FLOODS FROM SMALL DRAINAG 


SUPPORTING ORGANIZATION 


C.C JOHNSON, U S. Dept of the Interior. Geological Sur¬ 
vey 

6.0114 BRIDGE SITE INVESTIGATIONS 

C.H. TATE, U S. Dept, of the Interior. Geological Survey 

6.11115 SPECIAL FLOOD REPORTS • MISSISSIPPI 
C.H. TATE, U S. Dept ol the Interior, Geological Survey 

6.0129 INVESTIGATION AND ANALYSIS OF FLOODS 
FOR SMALL DRAINAGE AREAS IN NEW MEXICO 
A G. SCOTT, U S. Dcpl. of the Interior. Geological Survey 

6.0134 EFFECTS OF URBANIZATION ON FLOODS AT 
WINSTON-SALEM. NORTH CAROLINA 
A.L. PUTNAM, U S. Dept, of the Interior, Geological Sur¬ 
vey 

6.0135 EFFECTS OF URBANIZATION ON FLOODS AT 
DURHAM. NORTH CAROLINA 
A.L. PUTNAM, U.S. Dept, of the Interior, Geological Sur¬ 
vey 

6.0136 EFFECTS OF URBANIZATION ON FLOODS AT 
LENOIR. NORTH CAROLINA 
A.L. PUTNAM, U S. Dept, of the Interior, Geological Sur¬ 
vey 

6.0138 MAGNITUDE AND FREQUENCY OF FLOOD 
DISCHARGES FROM SMALL DRAINAGE BASINS. EF¬ 
FECTS OF DRAINAGE BASIN CHARACTERISTICS - 
NORTH DAKOTA 

O A. CROSBY, U.S. Dept, of the Interior, Geological Survey 

6.0139 STATEWIDE FLOOD-FREQUENCY REPORT - 
OKLAHOMA 

V.B. SAUER, U.S. Dept, of the Interior, Geological Survey 

6.0140 INVESTIGATION AND ANALYSIS OF FLOODS 
FROM SMALL WATERSHEDS IN OKLAHOMA 
UNKNOWN, U.S. Dept, of the Interior, Geological Survey 

6.0143 TEST OF THE ERTS-DATA COLLECTION 
SYSTEM IN THE SUSQUEHANNA RIVER BASIN 
UNKNOWN, U S. Dept, of the Interior, Geological Survey 

6.0147 FLOOD INVESTIGATIONS - TENNESSEE 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey 

6.0149 HYDROLOGIC INVESTIGATION OF SMALL 
DRAINAGE AREAS IN TEXAS 
UNKNOWN, U.S. Dept, of the Interior, Geological Survey 

6.0156 RUNOFF SIMULATION 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey 

6.0161 FLOODWAY EVALUATIONS BEFORE & AFTER 
CHANNEL MODIFICATIONS ASSUMING TOTAL 
MF.TROPOLITAN DEVELOPMENT IN DRAINAGE 
BASINS JEFFERSON COUNTY. ALABAMA 
A.L. KNIGHT, U.S. Dept, of the Interior. Oeological Survey 

6.0164 APPLICATIONS OF AERIAL MEASUREMENTS 
TECHNIQUES 

M L. BROWN, U.S Dept, of the Interior, Geological Survey 

6.0165 DEVELOPMENT OF AERIAL MEASUREMENT 
TECHNIQUES 

UNKNOWN, U.S. Dept, of the Interior, Oeological Survey 


J A SINGER, U S Dept of the Interior, Geologii 

6.0176 FLOODS FROM SMALL DRAINAGE 
CALIFORNIA 

A.o. W'AANANEN, U.S. Dept of the Interior, 
Survey 

6.0180 FLOOD-FREQUENCY RFLATlONSHI 
SMALL DRAINAGE AREAS • VIRGINIA 
E.M MILLER, U.S. Dept of the Interior. Geol 
vey 

6.0184 DENVER METROPOLITAN AREA. COL 
R.M. LlNDVALl. . U.S. Dept of the Interior. 
Survey 

6.0185 MOUNTAIN SOILS. FRONT RANGE 
CORRIDOR 

K t.. PIERCE, U.S. Dept, of the Interior, Geologic 

6.0186 PEAK DISCHARGE AND FREOUEN 
SMALL WATERSHEDS IN COLORADO 
UNKNOWN, U S. Dept, of the Interior, Geologic 

6.0187 FLOOD FREQUENCY IN URBAN 
COLORADO 

UNKNOWN. U.S Dept, of the Interior, Geologic 

6.0188 HAMILTON 2 DFGREF. 

J.b WF.IJ.S, U.S. Dept, of the Interior. Geologic! 

6.0193 SMALL STREAM FLOOD CHARACTERI 
M.l). THOMAS, U S Dept of the Interior. Geol 
vey 

6.0210 PEAK FLOW FROM SMALL DRAINAGE 
CONNECTICUT 

J. HORTON, U S. Dept, of the Interior. Geologic. 

6.0211 HYDROLOGY OF OUTSTANDING FI.OC 
E.J KENNEDY, U.S. Dept, of the Interior. Geol 
vey 

6.0215 FLOOD-FREQUENCY AND BASIN PAI 
RELATIONSHIPS IN SMALL DRAINAGE AR 
If.C. R/GGS, U.S. Dept, of the Interior, Geologic! 

6.0218 IMPROVEMENT IN FLOOD-FREQUENC 
YSIS 

IINKNOWN, U S. Dept, of the Interior. Geologic 

6.0220 DEVELOPMENT OF HYDROLOGIC D/ 
WORKS IN URBAN AREAS 
tJNKNOWN. U.S Dept, of the Interior. Oeologic 

6.0221 PROGRAM DESIGN- 197 1 • SAN FRANCI 
REGION ENVIRONMENT AND RE 
PLANNING STUDY 

UNKNOWN, U S. Dept, of the Interior, Geologic 

6.0230 OEOHYDROLOGIC CONDITIONS ANl 
POTENTIALS IN THF. SINK AREAS Ol 
WESTERN SEMINOLE COUNTY, FLORIDA 
W. ANDERSON, U.S. Dept of the Interior. Geol 
vey 

6.0233 MAGNITUDE AND FREQUENCY OF FI. 
SMALL DRAINAGE AREAS IN FLORIDA 
IF.C. BRIDGES, U.S Dept, of the Interior. Geol 


A (it AB DCDDIC VAtlCV t DRAM UVODOI OTV CT inV 


6.0244 ATLANTA METROPOLITAN AREA URBAN 
FLOOD RUNOFF CHARACTERISTICS • GEORGIA 
H G. GOLDEN, U S. Dept, of the Interior. Geological Sur- 
vey 

6.0248 FLOOD INUNDATION STUDY - WISCONSIN 
R S GRANT. U S Dept of the Interior. Geological Survey 

6.0249 SPECIAL FLOOD DATA COLLECTION. HAWAII 
R. LEE, U S. Dept of the Interior, Geological Survey 

6.0250 FLOOD PLAIN MAPPING IN HAWAII 
R H NaKMIARA. L'.S- Dept of the Interior. Geological 
Survey 

6.0251 SPECIAL FLOOD-DATA COLLECTION • HAWAII 
UNKNOWN. U S. Dept, of the Interior. Geological Survey 

6.0254 MAGNITUDE AND FREOUF.NCY OF FLOODS IN 
SMALL DRAINAGE BASINS IN IDAHO 
C.A. THOMAS, U S Dept of the Interior. Geological Sur¬ 
vey 

6.0255 DEPTH AND FREOUF.NCY OF FLOODS IN IL¬ 
LINOIS 

J.D CAME. US Dept, of the Interior. Geological Survey 

6.0256 FLOOD FREOUENCY STUDY ILLINOIS 

J M. CARNS, U S Dept of the Interior. Geological Survey 

6.0261 FLOOD INUNDATION MAPPING. NORTHEAST¬ 
ERN ILLINOIS 

A.W. NOE//RE, US. Dept, of the Interior. Geological Sur¬ 
vey 

6.0274 FLOOD PROFILES OF IOWA STREAMS 

OG LARA. U S Dept, of the Interior. Geological Survey 

6.0275 FLOOD PROFILES A: FLOOD-PLAIN INFORMA¬ 
TION. LINN COUNTY. IOWA 
OX}. LARA. US Dept, of the Interior. Geological Survey 

6.0276 FLOOD PROFILES & FLOOD-PI.AIN' INFORMA¬ 
TION. CEDAR RAPIDS, IOWA 
O.G LARA. US Dept, of the Interior, Geological Survey 

6.0277 FLOOD PROFILES AND FLOOD-PLAIN INFOR¬ 
MATION FOR UNIVERSITY BRANCH. DRY RUN 
CREF.K. CEDAR FALLS. IOWA 
O G. LARA, U S. Dept of Hie Interior. Geological Survey 

6.0278 FLOOD FREOUENCY. I.OG-PEARSON TYPE JII 
ANALYSIS - IOWA 

O G. LARA, U.S. Dept of the Interior, Geological Survey 

6.0279 flood profiles and flood-plain infor¬ 
mation. cedar rapids, iowa 

H H. SCHWOR, U S. Dept of the Interior. Geological Sur¬ 
vey 

6.0280 FLOOD PROFILES AND FLOOD-PLAIN INFOR¬ 
MATION. LINN COUNTY. IOWA 
H.H. SCHWOB. U.S Dept, of the Interior, Geological Sur¬ 
vey 

6.0281 EFFECT OF URBANIZATION ON FLOOD RU¬ 
NOFF - WICHITA AREA. KANSAS 
C.O. GEIGER. U.S. Dept of the Interior, Geological Survey 

6.0282 EFFECT OF URBANIZATION ON FLOOD RU- 
*'~ C F - WICHITA AREA 

ICHARDS, U.S Dent of the Interior Geoloeiciil Sur- 


G.S HAYES, State Highway Coinniisvimi 

6.0296 FLOOD CHARACT ERS 11< S 
DRAINAGE IIASINS IN VEUMONI 
CG JOHNSON. US Dept, of the Irttvii 
vey 

6,0297 FLOOD CHARACFFRIS I ICS 
DRAINAGE BASINS IN RI!OD|- ISI A 
C6‘ JOHNSON. US Dept, of the Inivti 
vey 

6.030.1 WATER RESOURCES OF I III 
THE NORTH DRAINAGE BASIN IN I 
R.W. MACLAY, US. Dept of the Inlv.i, 
vey 

6.0304 FLOOD PLAIN STUDIES- MINNI 
UNKNOWN, U.S. Dept, of the Interim. i 

6.0305 FLOOD PLAIN MANAGI-MF, 
LOWER MINNESOTA RIVER 
UNKNOWN, U S Dept of the Intel im. t 

6.0310 CITY OF JACKSON. MISSI 
RESOURCES STUDY 
H E WASSON. U S Dept of the Intel ioi. 

6.0311 CITY OF JACKSON WAT FR Ul-S 
K V WILSON, u s. Dept, of the Interim. 

6.0316 DEVELOPMENT OF* M/M 
FREQUENCY RELATIONSHIPS O 
SMALL STREAMS OF MISSOURI 
/. D. HAUTH, U.S. Dept, of the Intelior. 

6.0317 HYDROLOGY OF STREAMS 
METROPOLITAN AUEA 
DM'. SPENCER, U S. Dept, of the tnu-ii 
vey 

6.0318 ST ORAGE REQUIREMENT S 
FLOOD FLOWS OF MISSOURI SIRE 
UNKNOWN , U.S. Dept, of the Interim. < 

6.0319 HYDROLOCiY OF STREAMS 
COUNTY - MISSOURI 
UNKNOWN, U.S Dept, of the Interior. * 

6.0325 FLOOD PLAIN AND PEAK IT O’ 
JERSEY 

T.C. ROSS, U.S. Dept, of the Interior, (h 

6.0326 DETERMINATION OF FLOOD 
PROFILES. & FLOOD INUNDAT ION 
UNKNOWN. U.S. Dept of the Interior. 1 

6.0331 FLOOD INVESTIGATIONS - NH\ 
B. DUNN, U.S. Dept, of the Interior. Oe» 

6.0342 EFFECTS OF URBANIZATION 
CHARLOTTE, NORTH CAROLINA 
IP.//. EDD/NS, U.S. Dept, of the Interior 

6.0343 EFFECTS OF URBANIZATION 
MORGANTON, NORTH CAROLINA 
A.L. PUTNAM. U.S. Dept, of the Interim 
vey 

6.0344 MAGNITUDE. AND FREOUUNO 
SMALL STREAMS• NORTH DAKOT 
.A. CROSBY. .S. Den . o t e Interior 


SUPPORTING ORGANIZATION 


FLOODS 


6,0357 THE EFFECT OF C.UOUND-WATER CONDITIONS 
ON LOCAL FLOODING IN THE KINGSTON AREA, 
PENNSYLVANIA 

UNKNOWN, U S. Dept, or the Interior. Geological Survey 

6.0364 FLOOD PLAIN INUNDATION 

UNKNOWN, U S Dept, of the Interior, Geological Survey 

6.0365 FLOOD FREQUENCY OF SMALL AREAS • 
SOUTH CAROLINA 

UNKNOWN , U S Dept, of the Interior. Geological Survey 

6.0366 INVESTIGATION AND ANALYSIS OF FLOOD 
HYDROGRAPHS FROM SMALL DRAINAGE BASINS 
IN SOUTH DAKOTA 

UNKNOWN, U S. Dept, of the Interior, Geological Survey 

6.0370 FLOODING OF SMALL STREAMS IN NASH- 
VILLE-DAVIDSON COUNTY AREA. TENNESSEE 
L.C. CONN, U.S. Dept of the Interior. Geological Survey 

6.0371 INVESTIGATION OF THE MAGNITUDE AND 
FREQUENCY OF FLOODS ON SMALL STREAMS IN 
TENNESSEE 

H.C WIBBEN, U S. Dept, of the Interior, Geological Survey 

6.0372 URBAN HYDROLOGY STUDY - AUSTIN. TEXAS 
J.W BOARD, U S. Dept, of the Interior. Geological Survey 

6.0373 URBAN HYDROLOGY STUDIES OF SELECTED 
AREAS IN TEXAS - DAI.LAS, AUSTIN 
J.D. BOHN, U .S. Dept of the Interior. Geological Survey 

6.0374 EFFECTS OF URBANIZATION ON FLOODS IN 
THE DALLAS, TEXAS METROPOLITAN AREA 
G.R. DEMPSTER, U.S. Dept of the Interior, Geological 
Survey 

6,0375 HYDROLOGIC STUDIES OF SMALL RURAL 
TEXAS WATERSHEDS 

W.H. GOlNF.S, U.S. Dept, of the Interior, Geological Survey 

6.0376 EFFECTS OF URBANIZATION ON FLOODS IN 
THE HOUSTON. TEXAS METROPOLITAN AREA 
S.I.. JOHNSON, U-S. Dept of the Interior, Geological Sur¬ 
vey 

6.0377 URBAN HYDROLOGY STUDY - SAN ANTONIO. 
TEXAS 

UNKNOWN , U.S Dept of the Interior, Geological Survey 

6.0382 URBAN HYDROLOGY STUDY, DAI.LAS, TEXAS 
G.R, DEMPSTER, U S. Dept, of the Interior, Geological 
Survey 

6.0383 URBAN HYDROLOGY STUDY - FORT WORTH. 
TEXAS 

B.B. HAMPTON , U S. Dept, of the Interior. Geological Sur¬ 
vey 

6.0384 URBAN HYDROLOGY STUDY - DALLAS COUN- 
TY.TEXAS 

B.C. MASSEY, U.S. Dept, of the Interior. Geological Survey 

6.0386 URBAN HYDROLOGY STUDY • HOUSTON, 
TEXAS 

S.L. JOHNSON, U.S. Dept, of the Interior, Gcologienl Sur¬ 
vey 

6.0389 URBAN HYDROLOGY STUDY. SAN ANTONIO. 
TEXAS 


6.0394 TECHNIOUF.S OF FLOOD-PLAIN MAPPING FOR 
LAND-USE MANAGEMENT OF FLOOD PLAINS 
UNKNOWN, U S. Dept, of the Interior, Geological Survey 

6.0395 SEDIMENT MOVEMENT AND Hll.LSLOPO 
MORPHOLOGY IN THE CENTRAL APPALACHIAN 
REGION • VIRGINIA 

UNKNOWN, t!.S. Dept, of the Interior, Geological Survey 

6.0400 URBAN HYDROLOGY OF STREAMS IN FAIR¬ 
FAX COUNTY 

PL. SOULE, U.S. ITopt. of the Interior, Geological Survey 

6.0401 URBAN FLOOD HYDROLOGY OK STREAMS IN 
FAIRFAX COUNTY. VIRGINIA 
E P. KAPINOS, U.S. Dept, of the Interior, Geological Sur¬ 
vey 

6.0403 FLOOD PROFILES AND INUNDATED AREAS 
ALONG THE LOWER NISQUALl.Y RIVER, 
WASHINGTON 

J.E. CUMMANS , U.S. Dept, of the Interior. Geological Sur¬ 
vey 

6.0404 FLOOD PROFILES AND INUNDATED AREAS 
ALONG THE SKOKOMISH RIVER. WASHINGTON 
J.L CUMMANS, U.S Dept of the Interior, Geological Sur¬ 
vey 

6.0407 REGIONAL FI-OOD-EKEOUENCY STUDY 
(PHASE II) 

D C. CONGER, U S. Dept, of the Interior, Geological Sur¬ 
vey 

6.0408 HYDROLOGIC EFFECTS OF A SMALL RESER¬ 
VOIR ON THE WATER SYSTEM OF NEDERLO 
CREEK, WISCONSIN 

P.A KAMMERHR, U.S. Dept, of the Interior, Geological 
Survey 

6.0409 FLOOD INUNDATION STUDY, WISCONSIN 
J() SHERMAN, U S Dept of the Interior. Geological Sur¬ 
vey 

6.0414 FLOOD INVESTIGA TIONS IN WYOMING 

lEW. LOWHAM, U.S. Dept of the Interior. Geological Sur¬ 
vey 

6.0415 STUDY OF FLOOD HYDROORAPHS FOR SMALL 
DRAINAGE BASINS IN WYOMING 
UNKNOWN, U.S. Dept, of the Interior. Geological Survey 

U.S. DEPT. OF INTERIOR - O WTR. RES. RCH. 

6.0013 EVALUATION OE FLOOD INSURANCE IN A DIS¬ 
ASTER AREA 

IF./L WAl.KER, Virgmln Polytechnic Institute, Gnuhime 
School 

6.0018 URIIAN GROWTH, RUNOFF. EXTERNALITIES. 
AND INCOME DISTRIBUTION EEFECTS IN RALSTON 
CREEK WATERSHEDS 

J.R. BARNARD, Univ. of Iowa, School of Liberal Arts 

6.0073 CASE STUDY OF REMEDIAL FLOOD MANAGE- 
MENT IN AN UUBAN AREA - PHASE lit 
I..D. JAMES, Oeorgia Inst, of Technology, Environmental 
Resources Center 
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6.0076 URBAN HYDROLOGY AND URBAN WATER 
RESOURCES OF THE ISLAND OF OAHU, HAWAII 
Y FOK. Univ of Hawaii. Water Resources Research Ctr. 

6.0113 FORECASTING RAINFALL AND SNOWMELT 
FLOODS ON UPPER MIDWESTERN WATERSHEDS 
CE ROWERS. Univ. of Minnesota. St. Anthony Falls 
Hydrl Lab 

6.0137 USE OF MULTISPECTRAI. PHOTOGRAPHY IN 
WATER RESOURCE PLANNING AND MANAGE¬ 
MENT IN NORTH CAROLINA 
C W li'ELBY, Univ. of North Carolina. School of Agricul¬ 
ture 

6.0144 OPTIMAL ANTECEDENT PRECIPITATION IN¬ 
DICES FOR SMALL EASTERN WATERSHEDS 
B.M REICH, Penn State University. Inst. Res Land & 
Wtr. Resour 

6.0153 MODELING THE TOTAL HYDROLOGIC- 
SOCIOLOGIC FLOW SYSTEM OF URBAN AREAS - 
PHASE 111 

IP.//. ANDREWS. Utah State University, School of Social 
Science 

6.0154 PRESENT AND POTENTIAL MULTIPLE USES OF 
CANAL SYSTEMS - PHASE I 
K UNHANANI), Utah State University. Utah Ctr. For Wtr. 
Resour Res 

6.0)63 DEVELOPMENT OF AN ALASKAN CONCEP¬ 
TUAL WATERSHED MODEL 
R F- CARLSON. Univ. of Alaska, Inst- of Water Resources 

6.0166 THE IMPACT OF URBANIZATION ON WATER 
YIELD. FLOOD PEAK. SEDIMENT YIELD. AND 
WATER OUALITY IN THE BERKELEY HILLS 
CALIFORNIA 

JR. MCBRIDE, Univ of California, School of Forestry 

6.0175 PLAN FORMULATION AND EVALUATION IN 
MULTIPLE PURPOSE WATER RESOURCE PROJECf - 
A FRAMEWORK FOR REGIONAL PLANNING (AD- 
BREV) 

LIJSEN. I N T A S A Incorporated 

6.019! SOCIALLY DEFINED ENVIRONMENTAL 
VALUES IN URBAN WATER RESOURCES PLANNING 
D IP. HILL. Resources Development Consult. 

6.0238 SYNTHESIZING A PROCEDURE FOR FORMU¬ 
LATING URBAN FLOOD CONTROL PROGRAMS 
C D. JAMES. Georgia Inst, of Technology, Environmental 
Resources Center 

6.0246 SPACE-TIME VARIATIONS IN HIGH INTENSITY 
RAINFALL ON THE WINDWARD COAST OF THE 
ISLAND OF HAWAII (PHASE III) 

CM. FULLERTON. Univ. of Hawaii. Cloud Physics Obser¬ 
vatory 

6.0267 HYDROLOGIC MODELS OF THE GREAT LAKES 
D D. MEREDITH, Univ. of Illinois. Schuol of Engineering 

6.0271 WABASH RIVER SYSTEMS MODELS FOR PRO- 
JECT MANAGEMENT. PLANNING AND EVALUA- 


6.0292 DETERMINATION OF DECISION 

processes in water resource plann 

DEVELOPMENT - THE CONNECDCUT Rlvi 
E.R KAYNOR, U'niv of Massachusetts, School of 

6.0293 LEGAL ISSUES ON ECONOMIC UTILIZ/ 
THE CONNECITCUT RIVER FLOOD PLAINS 
l) WILKES. Univ of Massachusetts, Man & Hi 
iticnt Inst 

6.0306 SOCIO ECONOMIC IMPLICATIONS OF 
NATIVE WATER RESOURCES POLICIES 
NESOTA 

J J WAlil.Ti. Univ of Minnesota, School of Agric 

6.0322 EVALUATION OF FLOOD PEAK PRE 
METHODS IN SEMI-ARID REGIONS IN R 
TO DAM SAFETY 

A H. CUNNINGHAM, Univ of Nevada. Desert Re 
stitmc 

6.0334 REDESIGNING FLOOD MANAGEMENT 
JECT AGNES - PHASE l 
DJ AI.LEL, Cornell University. Water Resou 
Sc CTr. 

6.0345 COST-EFFECTIVENESS ANALYSES 
GiONAL FLOOD PLAIN MANAGEMENT AC 
G.M CLARK, Ohio State University. School of En 

6.0360 SOCIOLOGICAL IMPACT OF A FLO 
TROL RESERVOIR 

S.M. LF.ADLEY, Penn Slate University. Inst Re; 
Wtr. Rcsour. 

6.0378 TECHNIQUE FOR PROJECTING AI.TE 
FUTURES FOR WATER RESOURCE PLANN! 
L.R. BEARD, Univ. of Texas, Ctr Res. in Water f 

6.0406 STORM CHARACTERISTICS AND RAIN 
TENSITY IN WEST VIRGINIA 
\Y H. DICKERSON, West Va. University. Water 
Institute 


U S DEPT OF INT ERIOR • OAV.R.T 

6.0004 FACTORS AFFECTING UELOCATI 
RESPONSE TO RESERVOIR DEVELOPMENT 
R.J IWRDGE, Univ of Kentucky. Water Rest 
stitute 

6.0007 CASE STUDY OF ECONOMIC ASPECTS 
FEDERAL FLOOD INSURANCE: PROGRAM 
L.R. CHEATHAM. Mississippi St. University. 
School 

6.0019 THE I GENERATION OF FLOOD DAMA; 
SEQUENCES 

JP. BREADEN, Univ. of Kentucky. Water Rest 
stUutc 

6.0051 A STUDY OK THE OPTIMAL MIX OF 
AND PUBLIC ACTION FOR LOCAL AND Rl 
WATER CONSERVATION 
RF. MlNNEIlAN, Univ. of Delaware. Division 
Affairs C> 


R. WANG, Univ of Hawaii, Water Resources Research Ctr 

6.0080 A METHODOLOGY STUDY TO DEVELOP 
EVALUATION CRITERIA FOR WILD AND SCENIC 
RIVERS • REPORT ON FLOOD CONTROL SUBPRO¬ 
JECT • IDAHO 

J.J. PEEBLES, Univ of Idaho. Water Resources Research 
Inst. 

6.0088 INITIAL RESULTS FROM THE UPPER WABASH 
SIMULATION MODEL 

T.P. CHANG, Purdue University. Water Resources Research 
Ctr. 

6.0089 PLANT SPECIES AS WILDLIFE COVER AND 
EROSION CONTROL ON 'MUDFLATS' IN IOWA'S 
LARGE RESERVOIR SYSTEMS 

J.A. WILSON, Iowa State University. Water Resources 
Research Inst. 

6.0092 STREAMFLOW PATTERNS WATERSHED 
CHARACTERISTICS THROUGH USE. OF OPSET • A 
SELF CALIBRATING VERSION OF STANFORD 
WATERSHED MODF.I. (ABBREV) 

I..D JAMES, Unw. of Kentucky. Water Resources Institute 

6.0105 FLOOD PROOFING DECISIONS UNDER UNCER. 
TAINTY • AN APPLICATION TO THE CONNECfiC'UT 
RIVER BASIN 

P. AKL/LU, Univ. of Massachusetts. Water Resources 
Research Ctr 

6.0107 DESIGN OE OPTIMAL PRECIPITATION NET¬ 
WORKS 

W M. GRAYMAN, Mass. Inst, of Technology. School of En¬ 
gineering 

6.0122 SPILLWAY DESIGN FLOODS FOR SMALL DAMS 
IN RURAL MISSOURI 

T.E. HARBAUGll, Univ of Missouri. Water Resources 
Research Ctr. 

6.0123 OPTIMIZATION OF OPERATION OF A SYSTEM 
OE ELOOD CONTROL RESERVOIRS 

A.T. IIJELMFELT, Univ of Missouri. School of Engineering 

6.0124 FLOOD WAVES FROM A CONTROLLED 
BREACHED DAM 

T.E. HARBAUGH, Univ of Missouri. Water Resources 
Research Ctr. 

6.0126 DEVELOPMENT OF AN OPERATIONS MODEL 
FOR MONTANA'S WATER RESOURCES. MIDDLE 
CREEK RESERVOIR OPERATION 

T.T. WILLIAMS, Motitaim State University, Water 
Resources Research Ctr. 

6.0131 USE OF SYSTEMS ANALYSIS IN THE DEVELOP¬ 
MENT OF WATER RESOURCES MANAGEMENT 
PLANS FOR NEW YORK STATE - ADDENDUM 

C.S. LIU, State Dept, of Env. Conserv. 

6.0132 AN EVALUATION OF URBAN FLOOD PLAINS 

J.E. GODDARD, Amer Soc. of Civil Engrs. 

6.0146 FLOOD SERIES FOR GAGED PENNSYLVANIA 
STREAMS 

8.M. REICH, Penn. State University. Inst. Res. Land & 

Wtr. Rftnn 


6.0151 ALTERNATE SOLUTIONS TO WATER 
RESOURCE DEVELOPMENT-^ CASE STUDY 
TEXAS 

D R DASCO, Texas A & M University System. School of 
Engineering 

6.0237 IMPLICATIONS OF ZONING AS AN URBAN 
WATER MANAGEMENT MEASURE • GEORGIA 
C.F FLOYD, Univ. of Georgia. School of Business Admin. 

6.0239 THE FLOOD PI.AIN AS A RESIDENTIAL CHOICE 
- RESIDENT ATTITUDES AND PERCEPflONS AND 
THEIR IMPLICATIONS TO FLOOD PLAIN MANAGE¬ 
MENT POLICY 

L D JAMES. Georgia Inst, of Technology. Environmental 
Resources Center 

6.0240 THE PEACHTREE CREEK WATERSHED AS A 
CAST; HISTORY IN URBAN FLOOD PLAIN 
DEVELOPMENT 

L D JAMES. Georgia Inst, of Technology. Environmental 
Resources Center 

6.0241 TRAVEL TIME OF GEORGIA STREAMS 

A.M. LUMI), Georgia Inst, of Technology. Environmental 
Resources Center 

6.0242 THE EFFECTS OF LAND USE CHANGE ON THE 
HYDROl.OGY OF AN URBAN WATERSHED 
J.R WALLACE, Georgia Inst, of Technology. Environmental 
Resources Center 

6.0243 A PROGRAM FOR METROPOLITAN WATER 
MANAGEMENT 

C.F. WH.LEKE, Georgia Inst, of T echnology. Environmental 
Resources Center 

6.0266 AN APPRAISAL OF FLOODPLAIN REGULA¬ 
TIONS IN THE STATES OF ILLINOIS. INDIANA. 
IOWA, MISSOURI AND OHIO 
W M. KIHTIl, Univ. of Illinois, Water Resources Center 

6.0269 HYDRAULICS OF SHALLOW FLOWS OVER STA¬ 
BLE ERODED SAND SURFACES DEFINED BY AREA 
SPECTRA 

J.R. BURNEY, Purdue University. Water Resources 
Research Ctr. 

6.0270 THE EFFECT OF URBANIZATION ON 
HYDROLOGY OF WATERSHEDS - INDIANA 
J \V. DEL/.EUR, Purdue University, School of Engineering 

6.0272 ECONOMIC FACTORS AFFECTING CHANGE IN 
THE INTENSITY OF FLOOD PLAIN USE 
J.R. BARNARD, Iowa State University. Water Resources 
Research Inst 

6.0273 THE HUMAN ECOLOGICAL IMPACT OF STRUC¬ 
TURAL FLOOD CONTROL ON THE IOWA RIVER. 
IOWA 

J.S. GARDNER, Iowa State University. Water Resources 
Research Inst. 

6.0285 OPSET - PROGRAM FOR COMPUTERIZED 
SELECTION OF WATERSHED PARAMETER VALUES 
FOR THE STANFORD WATERSHED MODEL 
E-Y. LIOU, Univ. of Kentucky, Water Resources Institute 

6.0288 DATA AND MANAGEMENT NEEDS FOR WATER 
RELATED LAND AREAS - MAINE 
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REDUCTION ALTERNATIVES IN THE MINNESOTA 
RIVER BASIN 

A R. HOFFMAN. Univ. of Minnesota, Water Resources 
Research Or. 

6.0301 FLOOD FORECASTING IN THE UPPER MID 

west • data assembly and preliminary 

ANALYSIS 

A h'. PABST, Univ. ol Minnesota. St. Anthony Falls Hydrl 
l.ah. 

6.0302 THE EFFECTIVENESS OF FLOOD CONTROL 
STRUCTURE OF THE LOWER MINNESOTA RIVER 
WATERSHED DISTRICT 
UNKNOWN, Lower Minn Riv Wtrshed Dist 

6.0321 FLOODPLAIN MAPPING AND PLANNING FOR 
THE 50 AND 100 YEAR INTERVAL FLOOD ZONES 
OF THE BITTERROOT VALLEY. MONTANA 
KM SOLAN, Montana State University, Water Resources 
Research Ctr 

6.0324 ECONOMIC BASIS FOR WATER RESOURCES 
ANALYSIS 

H‘. WHiPPLL, Rutgers the State University. Water 
Resources Research Inst. 

6.0328 THE USE OF SYSTEMS ANALYSIS IN THE 
DEVELOPMENT OE WATER RESOURCES MANAGE¬ 
MENT PLANS FOR NEW YORK STATE • VOLUME I 
A C. TEDROW, Stale Div or Water Resources 

6.0335 STUDIES IN THE ANALYSIS OF 
METROPOLITAN WATER RESOURCE SYSTEMS - 
VOLUME IV . MODELS FOR MANAGING 
METROPOLITAN SURFACE WATER SYSTEMS 
J.R. FF.RGUSSON, Cornell University. Water Rcsou. fk 
Marine Sc Ctr 

6.0338 HYDROLOGIC EFFECTS OF URBANIZATION IN 
THE UNITED STATES 
M B. MCPHERSON, Amer. Sue. or Civil Hngrs. 

6.0339 URBAN RUNOFF 
M.R MCPHERSON, Amer. Soc. of Civil Engrs 

6.0351 APPRAISAL OF THE WATER AND RELATED 

land resources of Oklahoma 

UNKNOWN, State Water Resow. Board 

6.0353 A COMPILATION OF FLOOD ABATEMENT PRO- 
JECTS IN OREGON 

RE. EMMER. Oregon State University. Water Resources 
Research Inst 

6.0355 AN EVALUATION OE HURRICANE AGNES 
FLOODS IN COMPARISON TO BRIDGE DESIGN IN¬ 
FORMATION AVAILABLE FOR PENNSYLVANIA 
CONTEMPORANEOUSLY 
B.M■ REICH , Unknown Inst, or Indiv. Grant 

6.036! EFFECT OF AGNES FLOODS ON ANNUA1 SE¬ 
RIES IN PENNSYLVANIA 

B.M- REICH, Penn State University, Inst. Res. Land & 
Wtr. Resour. 

6.0379 WATER FOR TEXAS URBAN WATER 
RESOURCES PLANNING AND MANAGEMENT - THE 
PROCEEDINGS OF THE ANNUAL CONFERENCE 
HELD AT SAN ANTONIO (ABBREV) 

UNKNOWN, Texas A & M University System, Water 
Resources Institute 


Resources Center 

6.039(5 DEFINING THE ELEMENTS OF THE SO( 
CAL SYSTEM RELATED TO DRAINAGE PR 
OF URBAN AREAS 

W.H. ANDREWS. Utah State University, Inst l- 
Science Res 

6.0396 NUMERICAL STUDIES OF UNSTEADY I 
THE 1AMES RIVER • VIRGINIA 
ON. CONTRACTOR. Virginia Polytechnic (nsiitut 
of Engineering 

6.0397 PUBLIC CHOICE AND THE DlSTRlllUI 
BENEFITS AND COSTS OF FLOOD PI AlN |: 
TION • VIRGINIA 

/. A. SHA11MAN, Virginia Polytechnic Institute. ! 
Agriculture 

6.0399 FLOOD DAMAGE ABATEMENT STUI 
VIRGINIA 

WR. WaLKFR, Virginia Polytechnic Institute 
Resources Research Ctr. 

6.0410 WATER RESOURCES POLICY IN WISC 
VOLUME IV - EI.OOD PLAIN MANAGEMENT 
J.A. KUSl.ER, Univ. of Wisconsin, Water Resource 

6.0411 NEW TECHNIQUES FOR DEUNEAT 
FLOOD PLAIN HAZARD ZONES - SOIL SIJR\ 
GI) LEE, Univ. of Wisconsin, Water Resources C'i 

6.0412 REMOTE SENSING FOR RESOURCE M 
MENT AND FLOOD PLAIN DELINEATION 
C J MILFREl), Univ of Wisconsin, School of Agt 

6.0413 THE USE OF DETAILED SOILS INFOR 
FOR DELINEATING AND REGULATING 
PLAINS • LEGAL AND ADMINISTRATE 
SIDERATIONS 

D.A. YaNGGEN, Univ. of Wisconsin. Water I 
Center 


U S. DEPT. OF TRANSPORT AT ION • F.H./ 
6.0043 FLOODS FROM SMALL DRAINAGE AI 

California 

4.O. I VAANANF.N, Stntu Dept, of Transportation 

6.0050 FLOOD PROTECTION AT CULVERT OIF 
O.li. SIMONS, Colorado Stale University, Scbor 
gincering 

6.0059 INVESTIGATION AND ANALYSIS OF 
FROM SMALL DRAINAGE AREAS IN OHIO 
W.P. CROSS , U.S. Dept, of the Interior, Geological 

6.0060 INFLOW HYDROGRAPH STUDY - WYON 
R. CUSHMAN, U.S. Dept, of the Interior, Geologic 

6.0061 PROGRAM FOR HYDROLOGIC INVEST! 
OF SMALL. DRAINAGE AREAS IN TEXAS 
E.E. SCHROEOF.R, U.S. Dept, of the Interior, C 
Survey 

6.0065 FLOOD FREQUENCY IN SMALL DR 
AREAS . MISSISSIPPI 

XT'. WILSON, U.S. Dept, of the Interior, Geologic: 

6.0145 FLOOD PREDICTION METHODS FOR PI 
VANIA HIGHWAY CROSSINGS 
B.M. REICH, Penn. State University, School of En* 
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6,0155 REVIEW EMERGENCY RELIEF FILES AND SUR¬ 
VEY THE TREND OF BRIDGE LOSSES DURING 
STORM CONDITIONS 

F CHANG, Unknown Inst or InJiv Grunt 

6.0208 HYDROLOGIC STUDY OF SMALL RURAL. 
WATERSHEDS - INDIANA 
COOK, U S. Dept of the Interior, Geological Survey 

6.0212 INVESTIGATION OF SCOUR AT BRIDGES IN 
ALASKA 

L.S. LEVF.EN, U S. Dept of the Interior, Geological Survey 

6.0213 FLOOD FREQUENCY OF ALABAMA STREAMS • 
ALABAMA 

J.F. MCCAIN, U S. Dept, of the Interior, Geological Survey 

6.0216 WATER RESOURCES INVESTIGATIONS 

\'.B. SAVER, U S. Dept of the Interior, Geological Survey 

6.0217 INVESTIGATION ON ANALYSIS OF FLOODS 
FROM SMALL WATERSHEDS IN OKLAHOMA 

W. THOMAS, U.S. Dept, of the Interior, Geological Survey 

6.0219 INVESTIGATION AND ANALYSIS OF FLOOD 
HYDROGRAPHS FROM SMALL DRAINAGE BASINS 
IN SOUTH DAKOTA 

UNKNOWN, U S Dept of the Interior, Geological Survey 

6.0222 INVESTIGATION AND ANALYSIS OF FLOODS 
FROM SMALL DRAINAGE AREAS IN SOUTH 
CAROLINA 

B.H WHETS!()NF, U.S Dept, of the Interior, Geological 
Survey 

6.0327 FLOOD FREQUENCY STUDY IN NEW MEXICO 
UNKNOWN, U S. Dept, of the Interior. Geological Survey 

6.0356 COMPARISON OF RECENTLY PUBLISHED FOR¬ 
MULAE FOR FLOOD FRFOIJENCY IN PENNSYL¬ 
VANIA 

i).M. REICH, Unknown Inst, or Inciiv. Grant 

U.S. ENVIRON. PROTECT AGENCY - O.R.M 

6.0112 RAINFALL-RUNOFF RELATIONS ON URBAN 
AND RURAL AREAS 

E.F. BRATER, Univ of Michigan. School of Engineering 
U.S NATL. AERO. & SPACE ADM 

6.0030 MONITORING FLOOD DAMAOK WITH SATEL¬ 
LITE IMAGERY 

LA. BENSON. South Dakota State University, Remote 
Sensing Institute 

6.0209 INVESTIGATION OF ERTS-A IMAGES FOR AP- 
PLICATION TO THEMATIC MAPPING. MISSISSIPPI 
RIVER 

D.T. EDS'ON, U.S. Dept, of the Interior, Geological Survey 

6.0298 USE OF FRTS-I DATA - SUMMARY REPORT OF 
WORK ON TEN TASKS 

F J. THOMSON, Environmental Res. Inst. Mich 

6.0393 SURVEY OF LAKE FLOODING FROM ERTS-t - 
LAKE CHAMPLAIN 

A-O. LIND, Univ of Vermont, School of Arts 


D C. COX, Univ. of Hawaii, School of Arts 

6.0259 RESEARCH INITIATION - A MULTIDIMEN¬ 
SIONAL. STOCHASTIC MODEL FOR FLOOD PREDIC- 
TlON 

R.li COROT/S, Northwestern University, School of 
Technology 

U.S TENNESSEE VAI.LEY AUTH. 

6.0367 DEVELOPMENT OF WATER RESOURCE 
MANAGEMENT METHODS • TENNESSEE 

/:.//. LESF.SNE. U.S T ennessee Valley Auth. Div. of Water 
Com. Plan 

6.036H BEECH RIVER WATF.RSHED PROJECT - TEN- 
NHSSEE 

C.H. SMITH, U.S Tennessee Valley Auth. 

U.S. WATER RESOURCES COUNCIL - WASIL, DC 

6.0223 STANDARDS FOR PLANNING WATER AND 
LAND RESOURCES 

UNKNOWN, U.S. Water Resources Council 

6.(1224 A UNIFORM TECHNIQUE FOR DETERMINING 
FLOOD FLOW' FREQUENCIES 
UNKNOWN, U.S. Water Resources Council 

6.0225 FLOOD HAZARD EVALUATION GUIDELINES 
FOR FEDERAL EXECUTIVE AGENCIES 
UNKNOWN, U.S Water Resources Council 

6.0226 REGULAT ION OF FLOOD HAZARD AREAS TO 
REDUCE FLOOD LOSSES • VOLUME L PARTS MV 
UNKNOWN. U.S. Water Resources Council 

6.0227 NEW ENGLAND RIVER BASINS COMMISSION. 
ANNUAL REPORT. FISCAL YEAR 1971 
UNKNOWN, U.S. Water Resources Council 

6.0228 OHIO RIVER BASIN SURVEY, MAIN REPORT St 
DEVELOPMENT PROGRAM, COMMUNICATION 
FROM CHAIRMAN. U S. WATER RESOURCES 
COUNCIL (ABHREVI 
UNKNOWN, U.S. Water Resources Council 

6.0350 APPRAISAL OF THE WATER AND RELATED 
LAND RESOURCES OF OKLAHOMA - REGION 
EIGHT • 1971 

UNKNOWN, State Water Resour. Board 


UNIVERSITY OP ALABAMA 

6.0162 LAND-USE REGULATIONS IN FLOOD-PRONE 
AREAS - A SUMMARY OF THE WISCONSIN STUDY 
AND AN ANALYSIS OF ALABAMA L.AND-USE LAW 
//. COHEN, Univ. of Alabama, Natural Resources Center 


universit y of Hawaii 

6.0077 FLOOD HYDROLOGY AND URBAN WATER 
RESOURCES OF THE ISLAND OF OAHU. HAWAII 
Y.S. FOK, Univ. of Hawaii, Water Resources Research Ctr 



VIRGINIA POLYTECHNIC INST • BLACKSBURG 

6.0012 PROCEEDINGS • COMMUNITY WORKSHOP ON 
FI.OOD INSURANCE 

Jf. 11ACKKIT. Virginia Polytechnic Institute. Water 
Resources Research Ctr. 

WASHINGTON STATE GOVERNMENT • OLYMPIA 

6.0402 PILOT STUDY OF FLOOD PLAIN MANAGE- 
MENT • WASHINGTON 

J F ORSBORN, Washington State University. School of En¬ 
gineering 

WYOMING STATE GOVERNMENT - CHEYENNE 


HAIL 


U.s ATOMIC ENERGY COMMISSION 

7.0017 TRACER STUDIES IN THE NATIONAL HAH. 
RESEARCH EXPERIMENT (NHREJ 
J.A YOUNG, Battelle Memorial Institute 

U S. DEPT OF AGRICULTURE • CS.R S 

7.0004 SOYBEAN PHYSIOLOGY AND MANAGEMENT 
J J VORST, Purdue University. Agricultural Experiment Sta. 

7.0006 WEATHER MODIFICATION IN NORTH DAKOTA 
II'./ PROMERSBEROER. North Dakota State University, 
Agricultural Experiment Sta. 

U.S. DEPT OF AGRICULTURE • K.R.S 

7.0001 ESTIMATING CROP LOSSES DUE TO HAIL 
STATISTICAL SUPPLEMENT TO AGRICULTURAl 
ECONOMIC REPORT NO. 267 
L.M BOONE, U S. Dept of Agriculture, Economic & Slat 
Analysis Div. 


7.0005 ECONOMIC AND INSTITUTIONAL CONSIDERA¬ 
TIONS OF SUPPRESSING HAIL 
l. BOONE, Univ. of Nebraska. USD.A. Nat. Resour. Ee 
Div. 


U.S. DEPT. OF COMMERCE - N O A.A. 

7.0012 HAIL AND LIGHTNING • COLORADO 
H. WFICKMANN, U.S Dept, of Commerce, Environ 
Research Laboratories 

1 nAU TUl IK ncnorrtnnr . .. r. . ___ 


U S. DflPT. OE HOUSING & URBAN DEVRI.C 

7.0009 URBAN GEOLOGY PLAN FOR CALI 
THE NATURE. MAGNITUDE. & COSTS OF 
IC HAZARDS & RECOMMENDATIONS Ft 
MITIGATION lABBREV) 
j T- A LEO RE, State Div. of Mines & Geology 

U S NATL SCIENCE FOUNDATION 

7.0003 A STUDY OF CROP-HAIL INSURANCE 
FOR NORTHEASTERN COLORADO WITH 
TO THE DESIGN OF T HE NATIONAL HAII 
MENT 

F t SCHICKEDANZ, State Water Survey 

7.0007 ECONOMIC AND INSTITUTIONAL CC 
TIONS OF SUPPRESSING HAIL 
/..A/ BOONE. US. Dept, of Agriculture. 
Research Service 

7.0008 STUDIES DF HAIL DATA IN 1970-72 • i 
S.A. CHANGNON. State Water Survey 

7.0010 NATIONAL HAIL RESEARCH F.XPKRltv 
PORT FOR 1973 • COLORADO 
J.W. FfROR, Natl. Center For Atmosph. Res 

7.0011 THE NATIONAL MAIL RESEARCH EXI 
SUMMER 1973 SUMMARY REPORT 
UNKNOWN, Natl Center I’or Atmosph Res. 

7.0013 EXTENDED AREA EFFECTS FRON 
WEATHER MODIFICATION 
LO GRANT, Colorado State University, Scht 
gincermg 

7.0014 NATIONAL HAII. RESEARCH FXPEI 
COLORADO. NEBRASKA. WYOMING 
UNKNOWN, U S Natl. Science Foundation 

7.0015 DESIGN OF HAIL SUPPRESSION EXI 
IN ILLINOIS 

C i.SI. MORGAN, Univ. of Illinois. School of l.ibe 

7.0018 STUDY OF THE FEATURES AND 
BUDGETS OF NORTHEASTERN COI.ORA 
STORMS - ALSO, WISCONSIN 
C.E. ANDERSON, Univ. of Wisconsin. School 
Sciences 


HURRICANES 


NO FORMAL SUPPORT REPORTED 

8.0026 EVACUATION OF COASTAL RESIDEl 
INO HURRICANES A PILOT STUDY Ft 
COUNTY. FLORIDA 

UNKNOWN, Miami Federal Executive Board 

U.S. DEPT. OE COMMERCE - ECON- DEV. / 
8.0011 GRANT TO DESIGN A REBUILDING I 


6.0189 INVESTIGATION FOR FLOOD PROTECTION OF 
BRIDGES 

D. SIMONS. Colorado State University, School of Engineer¬ 
ing 


7.0002 MEASUREMENT AND ANALYSIS OF FARM 
RISKS. LOSSES. AND INSURANCE 
E.A. JONES, U.S Dept, of Agriculture, Farm Production 
Economies Div. 


SUPPORTING ORGANIZATION 


HURRICANES 


8.0012 GRANT TO DESIGN A REBUILDING PLAN FOR 
GULFPORT, MISSISSIPPI. TO RESTORE THE 
DAMAGE OF HURRICANE CAMII.LE. VOLUMES IV 
& V(ABBREV) 

UNKNOWN, Stale Res. & Dev Center 

U S DEPT. OF COMMERCE - MARITIME ADMIN. 

8.0076 HURRICANE EFFECTS ON PORT FACILITIES 
R.D. MARSHALL , U S. Dept, of Commerce, Natl. Bureau 
of Standards 

U S. DEPT. OF COMMERCE - N.B.S. 

8.0074 HURRICANE CAMILLE • AUOUST I960 
R.D DiKKERS, U.S Dept of Commerce, Building 
Research Div. 

8.0077 DESIGN. SITING, AND CONSTRUCTION OF 
LOW-COST HOUSING AND COMMUNITY 
BUILDINGS TO BETTER WITHSTAND 
EARTHQUAKES AND WINDSTORMS 
B ‘F. REPS, U.S. Dept, of Commerce. Center For Building 
Technology 

8.0078 WIND AND SURGE DAMAGE DUE TO HUR¬ 
RICANE CAMILLE 

H.C. THOM, U.S Dept, of Commerce, Natl. Bureau of 
Standards 

U.S. DEPT. OF COMMERCE • N.O.A.A. 

8,0002 COASTAL STORM DAMAGE WITH SPECIAL 
REFERENCE TO THE DLLMARVA REGION OF 
DELAWARE, MARYLAND, VIRGINIA 
FJ. SWAYE, Univ. of Delaware, School of Arts 

8.0004 FEDERAL PLAN FOR METEOROLOGICAL SER- 
VICES & SUPPORTING RESEARCH • FISCAL YEAR 
1974 

UNKNOWN, U S. Dept, of Commerce, Natl. Oceanic & 
Atmos. Admin. 

8.0005 ATLANTIC HURRICANE SEASON OF 1972 
R.H. SIMPSON, U.S. Dept, of Commerce, Natl. Weather 
Service 

8.0007 THE NATURE AND EXTENT OF STRUCTURAL 
DAMAGE CAUSED BY HURRICANE CAMILLE 
H.S. SAFEIR, Unknown Inst, or Indiv. Orant 

8.0016 MEMORABLE HURRICANES OF THE UNITED 
STATES SINCE 1973 

A.L. SUGG, U.S. Dept, of Commerce. Natl Weather Ser¬ 
vice 

8.0020 NATIONAL HURRICANE OPERATION PLAN 
UNKNOWN, U.S. Dept, of Commerce. Natl. Oceanic & 
Atmos. Admin. 

8.0021 NATIONAL HURRICANE OPERATIONS PLAN 
1974 

UNKNOWN, U.S. Dept, of Commerce, Natl. Oceanic & 


8.0023 THE HOMEPORT STORY - AN IMAGINARY 
CITY GETS RF.ADY FOR A HURRICANE 
UNKNOWN, U.S. Dept of Commerce, Natl Oceanic & 
Atmos Admin. 

8.0029 water warnings and specialized 
FORECASTS 

UNKNOWN. U.S. Air Force, Air Weather Service 

8.0057 HU RRICANE MODIFICATION 
RC GENTRY, U.S. Dept of Commerce, Environ. Research 
Laboratories 

8.0058 TROPICAL METEOROLOG1C PROBLEMS 

R C GENTRY, U.S Dept, of Commerce. Environ Research 
Laboratories 

8.0059 A PRELIMINARY VIEW OF STORM SURGES BE¬ 
FORE AND AFTER S TORM MODIFICATIONS 
CP JELLSNIANSKi, US. Dipt, of Commerce. Weather 
Modification Prg Off 

8.0060 STORM SURGE RESEARCH 
/•'. OSTAPOEE. U S Dept, of Commerce. Environ. Research 
I .nborntories 

8.0061 HURRICANE RESEARCH MODELING 
S.L. ROSEN THAI., US Dept, of Commerce, Environ. 
Research Laboratories 

8.0062 HURRICANE MODELING 
S.L. ROSENTHAL, U.S Dept, of Commerce, Environ. 
Research Laboratories 

8.0063 HURRICANE-TYIMIOON DYNAMICS 
M. SCHERER, U.S. Dept of Commerce, Environ. Research 
Laboratories 

8.0064 HURRICANE-OCEAN INTERACTION 
M. SCHERER, U.S. Dept, of Commerce. Environ. Research 
Luhorn lories 

8.0065 SEA-AIR INTERACTION LABORATORY OPERA¬ 
TIONS 

H It. STEWART, U.S. Dept, of Commerce. Environ. 
Rcsenreh Laboratories 

8.0066 INVESTIGATION OF SATELLITE OBSERVED 
TYPHOON-HURRICANE CLOUD CLUSTERS AND 
FLOW FEATURES 

W.M. CRAY , Colorado State University, School of Engineer¬ 
ing 

8.0068 HURRICANE SPAWNED TORNADOES 
D.J. NOV'LaN, Colorado State University. School of En¬ 
gineering 

8.0069 THE. STRUCTURE AND DYNAMICS OF THE 
HURRICANE’S INNER CORE REGION 
DJ. SHEA, Colorado State University, School of Engineer¬ 
ing 

8.0075 A TECHNIOUE FOR THE ANALYSIS AND 
FORECASTING OF TROPICAL CYCLONE INTENSI¬ 
TIES FROM SATELLITE PICTURES 
V.F. DVORAK , U.S. Dept, of Commerce, Natl. Environ 
Satellite Serv. 


8.0086 COMPUTER METHODS APPUKD TO ATLANTIC 
AREA TROPICAL STORM AND HURRICANE CLI- 
MATOLOGY 

JR non:, U S. Dept. of Commerce, Natl. Weather Service 

8.0087 OBJECTIVE ANALYSIS Of- SEA SURFACE TEM¬ 
PERATURES (SST) 

R.R JARl'INLN, U.S. Dept, of Commerce, Natl Hurricane 
Center 

8.0088 CIRCULATION FEATURES OF TROPICAL 
CYCLONES 

R.R. JaRVINEN, US. Dept of Commerce. Natl. Hurricane 
Center 

8.0089 PREDICTION OF HURRICANE DEVELOPMENT 
AND MOVEMENT WITH A BAROCL1NIC MODEL 

RE MILKER, US. Dept of Commerce, Nntl. Hurricane 
Center 

8.0090 GRAPHICAL DISPLAY OF HURRICANE 
FORECASTS 

C J. NAUMANN, U.S. Dept, of Commerce, Natl. Hurricane 
Center 

8.0091 STATISTICAL-DYNAMICAL PREDICTION OF 
HURRICANE TRACKS 

C J NEUMANN, U.S. Dept, of Commerce. Null. Hurricane 
Center 

8.0092 ERROR ANALYSIS OF HURRICANE FORECASTS 

J.M- PEUSSIER, U S. Dept of Commerce, Natl. Hurricane 
Center 

8.0093 BAROTROPIC PREDICTION OF HURRICANE 
TRACKS 

AC PIKE, U.S. Dept, of Commerce, Natl Hurricane 
Center 


Atmos. Admin. 

8.0108 VISUAL, 1R, AND DATA COLLEC 
BIUTIES OF THE GOES SATELLITE 
A.F. ELANOLRS, U.S Dept, of Contnv 
Hydrology 

8.0109 TROPICAL STORM SURGE FORECA 
C JELESNIANSKI, U.S. Dept of Common 
Development Lab 

8.0110 SPECIAL PROGRAM TO LIST AMF 
SURGES FROM HURRICANES - I. 
STORMS 

CP JELLSNIANSKI, U.S Dept, of Common 
Development l ab. 

8.0111 SPECIAL PROGRAM TO LIST AMF 
SURGES FROM HURRICANES • PART 
TRACK AND VARIANT STORM CONDI7 
CP. JLLESNIANSKE U S. Dept, of Common 
Development Lab. 

8.0112 JOINT PROBABILITY METHOD 
FREOUKNCY ANALYSIS APPLIED TC 
CITY AND LONG REACH ISLAND. NEW 
V.A. MYERS, U.S. Dept of Commerce. Nat 
Service 

8.0113 MARINE ENVIRONMEN TAL PREDIC 
PORE, U.S. Dept, of Commerce, Techtr 
ment Lab 

8.0114 SUMMARY OF SELECTED 
MATERIAL ON THE. OCE/ 
PHENOMENA OF TIDES, STORM SURC 
AND BREAKERS 

N.A. PORE, U.S. Dept, of Commerce, Teelhti 
ment Lab. 


8.0094 LANDFALL ERRORS IN HURRICANE 
FORECASTS 

R.IE SIMPSON, U.S Dept, of Commerce. Natl. Hurricane 
Center 

8.0096 HURRICANE MODIFICATION |IY CLOUD SEED- 
ING 

M.A. ESTOQUE, Univ. of Miami, School of Marine Science 

8.0097 GIANT WAVES HIT HAWAII 
J BOTTOMS, U.S. Dept of Commerce, Natl Weather Ser¬ 
vice 

8.0098 USE OF SATELLITE DATA IN STUPIFS OF 
TROPICAL DISTURBANCES 
7. MURAKAMI, Univ. of Hawaii, School of Arts 


8.0115 MARINE CONDITIONS AND > 
FORECASTS FOR THE ATLANTIC COA! 
OF FEBRUARY 18-20, 1972 
N.A. PORE , U.S. Dept, of Commerce, Teelmi 
ment Lab. 

K.0116 FORECASTING EXTRATROPICA 
SURGES FOR THE NORTHEAST COP 
UNITED STATES 

N.A. PORE , U S. Dept of Commerce. Teehni 
ment Lab. 

8.0)23 PRELIMINARY CLIMATIC DATA R 
RICANE AGNES JUNE 14-23, 1972 
R.M. DE'ANCEEIS, U.S. Dept, of Commerce. 
Center 


8.0100 PROPOSED CHARACTERIZATION OF TOR¬ 
NADOES AND HURRICANES BY AREA AND INTEN¬ 
SITY 

T.T. E'UJtTA, Univ. of Chicago, School of Physical Sciences 

8.0105 EXTENDING THE COMPUTERIZED 

TYPHOON/TROPICAL STORM PREDICTION PRO¬ 
GRAM (TYPHOON 72) TOWARD SEVEN DAYS 
UNKNOWN, Ocean Data Systems Inc. 

8.0106 BENEFITS OF ENVIRONMENTAL PREDICTION 
IN THE EASTERN GULF OF MEXICO 
M.G. JOHNSON, U.S. Dept, of Commerce. Nail. Oceanic <& 


8.0124 ALTERNATIVE ADJUSTMENTS T( 
HAZARDS 

P.O. AREY, Univ. of Pittsburgh, Graduate Scl 

8.0126 ANALYTICAL PHYSICAL MODEL 
F.M. WHIT/:, Univ. of Rhode Island. School c 

8.0127 SOUTH CAROLINA HURRICAN 
DESCRIPTIVE LISTING OF TROPICAL 
THAT HAVE AFFECTED SOUTH CAROL 
J.C. PURVIS, U.S Dept, of Commerce, Natl, 
vice 

8.0128 INVESTIGATION OF SHORELINF C 


aUrr‘-m i ii>u i ivjin 


l-IUKKi^AINta 


W.N. SEELIG, Texas A & M University System, Graduate 
School 

8.0)29 OBJECTIVE ANALYSIS OF THE SEA SURFACE 
TEMPERATURE 

R.R. JARVINEN , U S. Dept, of Commerce, Natl. Weather 
Service 

8.0130 A DECISION PROCEDURE FOR APPLICATION IN 
PREDICTING THE LANDFALL OF HURRICANES 

/?.//. SIMPSON, U S. Dept, of Commerce, Nall. Weather 
Service 

8.0I3I THE. DECISION PROCESS IN HURRICANE: 
FORECASTING 

R.II SIMPSON, U S Dept of Commerce. Natl Weather 
Service 

8.0132 ATLANTIC HURRICANE FREQUENCIES ALONG 
THE U S COASTLINE 

R.II SIMPSON, U.S Dept of Commerce, Natl Weather 
Service 

U S. DEPT. OF DEFENSE - AIR FORCE 

8.0071 A SURVEY OF AVAILABILITY OF HUR- 
RICANL/TYPIIOON PACKAGES AND ASSOCIATED 
DATA 

A.R. MEALS, U.S. Air Force, Environ. Tech. Appl. Center 
U.S. DEPT. OF DEFENSE • ARMY 

8.0003 EFFECTS OF TROPICAL STORM AGNES ON THE 
CHESAPEAKE BAY 

D. CORREI.L, Smithsonian Institution 

8.0013 TEXAS COAST HURRICANE SURGE. MODEL 
STUDIES 

N.J. BROCOON, U.S Army, Estuaries Division 

8.0014 SURVEY OF GULF COAST STRUCTURAL 
DAMAGE RESULTING FROM HURRICANE 
CAMILLE. AUGUST 1969 

M.E. CRISWELL, U.S. Army, Waterways Experiment Sta¬ 
tion 

8.0017 NATURAL DISASTERS OPERATIONS PLANNING 
FOR SLOWLY DEVELOPING DISASTERS, VOLUME I 

A. SACHS, Inst. For Defense Analysis 

8.0019 CONCRETE BLOCK REVETMENT NEAR 
BENEDICT, MARYLAND 

J.V HALL, U.S. Army, Coastal Engin Res. Center 

8.0025 UAL HARBOUR, FLORIDA PARTIAL BEACH 
RESTORATION, UEACH EROSION CONTROL AND 
HURRICANE PROTECTION PROJECT, DADE COUN¬ 
TY, FLORIDA 

UNKNOWN, U.S. Army. Engineer District 

8.0028 JEKYLL ISLAND, GEORGIA, BEACH EROSION 
CONTROL AND HURRICANE PROTECTION 

UNKNOWN , U S. Army, Engineer District 

8.0030 GRAND ISLE, LOUISIANA, AND VICINITY HUR- 
RICANE PROTECTION ASSOCIATED WATER FEA¬ 
TURE, BAYOU LAFOURCHE - LOUISIANA (AB- 
BREV) 


8.0032 LAKH PONTCHARTRAIN, LOUISIANA AND 
VICINITY - HURRICANE PROTECTION PROJECT 
UNKNOWN , IJ.S Army. Engineer District 

8.0033 MORGAN CITY, LOUISIANA. AND VICINITY 
(FRANKLIN AND VICINITY AREA) 

UNKNOWN, U.S. Army, Engineer District 

8.0034 HURRICANE PROTECTION PROJECT. STRAT¬ 
FORD. CONNECTICUT 
UNKNOWN, U.S. Army, New England Division 

8.0035 OPERATION AND MAINTENANCE OF NEW 
BEDFORD HURRICANE BARRIER. MASSACHUSETTS 
UNKNOWN, U.S. Army, New England Division 

8,0036 OPERATION AND MAINTENANCE OF NEW 
BEDFORD HURRICANE BARRIER, NEW BEDFORD, 
MASSACHUSETTS 

UNKNOWN, U.S. Army, New England Division 

8.0037 NEW LONDON HURRICANE PROTECTION PRO- 
JKCT, NEW LONDON, CONNECTICUT 
UNKNOWN, U.S. Army, New England Division 

8.0038 GALVESTON BAY HURRICANE SURGE • RE¬ 
PORT 2 EFFECTS OF PROPOSED BARRIERS ON 
TIDES. CURRENTS. SALINITIES, AND DYE DISPER- 
SION (ABBRI'V) ^ 

\V.!f ISOIili, U.S Army, Waterways Experiment Station 

8,0039 GALVESTON BAY HURRICANE SURGE • RE¬ 
PORT 3 • EFFECTS OF BARRIERS ON TIDES, CUR¬ 
RENTS, SALINITIES, AND DYE DISPERSION (AIL 
BREV) 

W II. BOIM. U.S. Army, Waterways Experiment Station 

8.0040 GALVESTON BAY HURRICANE SURGE STUDY - 
BARRIERS ON HURRICANE SURGE HEIGHTS • 
HYDRAULIC MODEL INVESTIGATION 

NJ. IIROG'DON, U S- Army. Waterways Experiment Station 

8.0041 WAVE: AND SURGE CONDITIONS AFTER 
PROPOSED EXPANSION OF MONTEREY HARBOR, 
MONTEREY, CALIFORNIA - HYDRAULIC MODEL 
INVESTIGATION 

C./-. CHATHAM, U.S. Army, Waterways Experiment Station 

8.0042 WAVE AND SURGE ACTION. MONTEREY HAR¬ 
BOR, MONTEREY, CALIFORNIA • MODEL IN- 
VF.SITGATTON 

E.P. POUTSON, U S Army, Waterways Experiment Station 

8.0043 DISCHARGE CHARACTERISTICS OF HUR¬ 
RICANE BARRIERS, WAREHAM-MARION. MAS¬ 
SACHUSETTS • HYDRAULIC MODEL INVESTIGA¬ 
TION 

E.C. MCNAIR, U.S. Army, Waterways Experiment Station 

8.0044 DISCHARGE: CHARACTERISTIC’S OF HUR¬ 
RICANE BARRIER. E-iAST PASSAGE OF NARRAGAN- 
SETT BAY, RHODE ISLAND - HYDRAULIC MODEL 
INVESTIGATION 

G.A. PICKERING, U.S. Army, Waterways Experiment Sta¬ 
tion 

8.0045 GALVESTON BAY HURRICANE SURGE - RE¬ 
PORT I - F.FFECTS OF PROPOSED BARRIERS ON 
HURRICANE SURGE HEIGHTS (ABBREV) 

R.A. SAGER, U.S Army, Waterways Experiment Station 

u cai \ PCTAW t a \s i_it ntti/i \ Vft* pi ii/**? nr 


8.0047 PROTECTION OF NARRAGANSF.TT BAY FROM 
HURRICANE SURGES 

U.B SIMMONS. U S Army, Waterways Experiment Station 

8.0048 EFFECTS ON LAKE FONTCHAR'f RAIN, LA., OF 
HURRICANE SURGE CONTROL STRUCTURES AND 
MISSISSIPPI RIVER-OUI.F OUTLET CHANNEL 
l.C TALI.ANT. U S Army. Waterways Experiment Station 

8.0049 TIIE USE OF GRASSES FOR DUNE STABILIZA¬ 
TION ALONG THE GULF COAST WITH INITIAL 
EMPHASIS ON THE TEXAS COAST 
7. IP. BILHORN, Gulf Unix' Res Consortium 

8.0050 VIRGINIA BEACH, VIRGINIA • UFACH EROSION 
CONTROL AND HURRICANE PROTECTION 
UNKNOWN. U S Army, Engineer District 

8.0051 PRELIMINARY REPORT ON AN ANALYSIS OF 
PROJECT II DATA (WAVE FORCES ON A PILE). 
HURRICANE CARLA. OULF OF MEXICO 
F Af. AUDF.LAaL. Untv. of California. School of Engineer¬ 
ing 

8.0055 TROPICAL CYCLONES 
F.F.. FENDF.LL, TRW Incorporated 

8.0056 THE EFFECTS OF MURRICANF. CAMILLE ON IN- 
DUSTRY. PUBLIC UTILITIES. AND PUBLIC WORKS 
OPERATIONS 

R.H. BLACK. HRS Systems Corporation 

8.0072 STORM SURGE ON THE OPEN COAST • FUNDA¬ 
MENTALS AND SIMPLIFIED PREDICTION 
B R BODlNli. U S Army. Coastal Engin. Res Center 

8.0073 LONG-PERIOD WAVES AND SURGES 
UNKNOWN. U.S Aimy, Coastal Engin. Res Center 

8.0119 JAMAICA BAY HURRICANE HARRIER STUDY 
NEW YORK 

T-C UlLL, U.S. Army, Waterways F.xperiment Station 

8.0134 FORECASTING STORM-INDUCED BEACH 
CHANGES ALONG VIRGINIA'S OCEAN COAST 
IV. HARRISON, Virginia Inst, of Marine Sci 


U.S. DEPT. OF DEFENSE - D.A.R.P.A 


8.0054 TROPICAL CYCLONE ENERGY TRANSFER 
P. Df.RGARAiiF.DlAN. TRW Incorporated 


CEPTS RELATED TO STOCHA 
ANALYSIS (AUBREV) 

C.Y. YANG. Univ of Delaware, School ■ 

8.0080 ATLANTIC TROPICAL C."i 
PROBABILITIES • VOLUME I - 24 V 
11 1. CRUTCHER. U.S. Navy, Weather ! 

8.0081 ATLANTIC TROPICAL O 
PROBABILITIES - VOl.UME II - 
MENT 

ILL. CRUTCHER. U.S. Navy. Weather 5 

8.01)82 ATLANTIC TROPICAL CY 
PROBABILITIES - VOl.UME III - 
MENT 

II I. CRUTCHER. U.S. Navy. Weather 5 

8.0103 BEACH CHANGES BY I 
WAVES CAUSED BY HURRICANE 
C.J. SONU. Louisiana State Univ. Sysu 
Institute 

8.0117 NAVY ENVIRONMENT • IT. 
RESEARCH 

G /•’• CARRIER, Ilucvard University. Sch 

8.0118 PROFILE OF A STORM - WII 
FROSION ON THE SOUTHEAST 
LAKE MICHIGAN 

I FT EOX, Williams College, Graduate S 

8.012! CASE STUDIES OF COAST/ 
STORMS AS OBSERVED BY DOPPl 
C.C F.ASTERBROOK, Calspnn Corporal 

8.0136 STORM-SUROE FORECASTING 
/.IV NICKERSON. U.S. Navy, Weather 


U.S. DEPT. OF HOUSING & URBAN I 

8.0001 THE FEDERAL RESPONSE 
STORM AGNF.S; A REPORT TO IT 
M1TTEE ON PUBLIC WORKS. SUI 
DISASTER RELIEF 
UNKNOWN. U.S. Exec. Office of the I 
gcncy Preparedness 

8.0010 REGIONAL CODE ENFORCEM 

harrison and jackson count 

/*. MONTJOY. Coast Code Administrate 


U.S. DEPT. OF DEFENSE - NAVY 


8.0008 EFFECTS OF HURRICANE CAMILLE ON THE 
LANDSCAPE OF THE BRETON-CIlANDEI.EUR 
ISLAND CHAIN AND THE EASTERN PORTION OF 
THE LOWER MISSISSIPPI DELTA 
L D. WRIGHT, Louisiana State Univ. Systems, Coastal Stu¬ 
dies Institute 

8.0052 FURTHER VERIFICATIONS OF AND EXPERI¬ 
MENTS TO IMPROVE THE MODIFIED HATRACK 
SCHEME FOR FORECASTING THE MOTION OF 
TROPICAL CYCLONES 
S G- COLGAN, U.S. Navy. Postgraduate School 

8.0053 TROPICAL CYCLONE MOVEMENT FORECASTS 

O K OL'CV A Kt At>r rl\t x 'rt r\kto «**«.%. i ^ > **■>*» 


8.0015 HURRICANE CELIA REDEVELC 
UNKNOWN, U.S. Coastal Bend Reg. Cr 

8.00IH URBAN GEOLOGY PLAN FOI 
THE NATURE, MAGNITUDE. & CO 
IC HAZARDS & RECOMMENDATI 
MITIGATION (ABBREV) 

J.T. ALT'ORE, State Div. of Mines & Gci 

8.0079 REPORT ON EARTHQUAKE 
CONGRESS OF UNITED SPATES 
SECTON FIVE OK SOUTHEAST I 
ASTER RELIEF ACT 1965 
UNKNOWN, U.S. Dept, of Hou. & l 
surunce Administration 


U.S. DEPT. OF INTERIOR - GEOLOG 


5Urr\-m r in\j vjrvu/\nu£,/\ » rvns 
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8,0133 SEDIMENT MOVEMENT AND HILLSLOPE 
MORPHOLOGY IN THE CENTRAL APPALACHIAN 
REGION - VIRGINIA 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey 


U S DEPT OF TRANSPORTATION - COAST GUARD 

8.0006 APPLICATION OF ECONOMIC ANALYSES TO 
HURRICANE WARNINGS TO RESIDENTIAL AND 
RETAIL ACTIVITIES IN THE U. S. GULF OF MEXICO 
COASTAL REGION 

I..C1 ANDERSON, Univ. of Miami. School of Marine 
Science 


8.0137 ENERGY, MASS AND ANGULAR M< 
BUDGETS OF EXTKATROPICAL CYCLON’I 
D.R. JOHNSON, Univ of Wisconsin, Graduate S 

8.0138 NUMERICAL STUDIES IN THE CIRC 
AND STORM SURGES IN’ LAKE ONTARIO 
D.H. RAO, Univ. of Wisconsin, School of Letters 

UNIVERSITY OF ILLINOIS 

8.0101 PROBABILISTIC MODELING OF 
LOADS 

Y.K. WEN, Univ. of Illinois. School of Enginecrir 


U S NATL AERO. & SPACE ADM. 

8.0024 KENNEDY SPACE CENTER OCEAN BEACH 
EROSION • FLORIDA 

AJ. MEHTA, Univ. of Florida, School of Engineering 

8.0083 HURRICANE PREPAREDNESS AND CONTROL 
PLAN 

UNKNOWN, IJ.S Natl Aero &. Space Adm.. John F'. Ken¬ 
nedy Space Center 

8.0104 MICROWAVE METEOROI.OOY 
J.L. KING, U.S. Natl. Aero & Space Adm., Goddard Space 
Flight Center 

8.0122 ATLANTIC TROPICAL CYCLONE STRIKE 
PROBABILITIES (FOR SELECTED STATIONS AND 
THE MONTH OF SEPTEMBER) 

II L. CRUTCHER, U.S. Dept, of Commerce, Natl. Climatic 
Center 

U.S. NATL SCIENCE FOUNDATION 


LAND SLIDES 

CALIFORNIA STATE GOVERNMENT - SACK/ 

9.0006 SUBAUDIBI.f: ROCK NOISE (SARN) A 
SURE OF SLOPE STABILITY, CALIFORNIA 
/?. MEARNS, State Div. of Highways 

ILLINOIS STATE GOVERNMENT - SPRINO 

9.0011 ENGINEERING GEOLOGY • ILLINOIS 
IV.C. SMITH, State Gcol. Survey 

KENTUCKY STATE GOVERNMENT - FRAN 

9.0015 LANDSLIDES - KENTUCKY 
C.T. GORMAN, State Rur. of Highways 


8.0009 ASSESSMENT OF THE PHYSICAL AND 
GEOLOGICAL EFFECTS OF 'TROPICAL STORM 
AGNES ON THE UPPER CHESAPEAKE BAY AND 
SELECTED TRIBUTARIES 

J.R. SCllUHEL, Johns Hopkins University, Graduate School 

8.0067 STUDIES OE CUMULUS HEATING AND THE 
CISK MECHANISM 

W.M. GRAY, Colorado Slate University, School of Engineer¬ 
ing 

8.0095 PROJECT STORMFURY ANNUAL REPORT 1971 
UNKNOWN. U.S. Dept, of Commerce, Natl. Hurricane 
Res. Lah. 

8.0099 THEORETICAL ANALYSIS OF LARGE-SCALE 
TROPICAL DISTURBANCES 

T. MURAKAMI, Univ. of Hawaii. School of Arts 

8.0102 PROBABILISTIC ANALYSIS OF ELASTO-PLASTIC 
STRUCTURES 

T.L. PAEZ, Purdue University, School of Civil Engin. 

8.0120 MICRO AND MESOSCALE GEOPHYSICAL FLUID 
DYNAMICS 

Y. KURIHARA , Princeton University, Graduate School 

8.0125 NUMERICAL STUDIES OF RAINBAND CIRCULA¬ 
TIONS IN TROPICAL CYCLONES 


MICHIGAN STATE GOVERNMENT • LAN 

9.0016 SLOPE STABILITY OF CUTS IN ON 
CLAY 

I.A. /K-MJL/rt/, Stale Dept, of Highways 

NATL. ACADF.MY OE SCIENCES • WASHES 

9.0010 SHEAR STRENGTH OF FINE GRAINE 
WEST POINT. NEW YORK 
UNKNOWN, Transportation Res. Board 

OHIO STATE GOVERNMENT - COLUMI 

9.0057 LANDSLIPS IN SOUTHEASTERN OHIO 
K.R. EYEREIT, Ohio State University, School 
lure 

9.0059 STABILIZATION OF STEEP LAND 
OHIO 

G.O. SCHWAB, Ohio State University, School of 
OHIO STATE UNIVERSITY 


SHALLOW TlLLSUlLJi UE- .MJUintrtsi 
D.N SWANSTON, US Dept of Agriculture, Puc NW 
For & Rg Exp Sta 

9.0062 EROSION AND SEDIMENTATION FOLLOWING 
ROAD CONSTRUCTION AND TIMBER HARVEST ON 
UNSTABLE SOILS IN THREE SMALL WESTERN 
OREGON WATERSHEDS 

R.l. FREDRIKSEN, US. Dept. ol Agriculture, Pac. NW 
Lor. & Rg. Exp Sta 

U S. DEPV OF DEFENSE • AIR FORCE 

9.0017 CLAY MOBILITY IN RIDGE ROUTE LAND¬ 
SLIDES, GORMAN, CALIFORNIA 
P.F KERR, Columbia University. School of Arts 

9.0056 THE INFLUENCE OF CLAY MINERALS ON SUR- 
FICIAL EARTH MOVEMENTS 
P.F KERR. Columbia University, School of Arts 

U S DEPT OF DEFENSE • ARMY 

9.0003 MOBILIZATION OF DEBRIS FLOWS 9973-EN 
AM JOHNSON. Stanford University. School of Earth 
Sciences 

9.0021 ROCK STRENGTH FROM FAILURE CASES • 
POWERHOUSE SLOPE STABILITY STUDY. FORT 
PECK DAM, MONTANA 
J.V. HAMEL. Hamel Geotechnical Consultants 

9.0054 ROCK STRENGTH FROM FAILURE CASES 
J.F. REOUNGER, U S Army, Missouri River Engr Div. 

U.S. DEPT. OF DEFENSE • NAVY 

9.0004 GENERAL REVIEW OF THE SEISMIC HAZARD 
TO SELECTED U.S. NAVY INSTALLATIONS 
J.B. SEED, Calif. Inst, of Technology, Graduate School 

9.0036 DEFORMATION CHARACTERISTICS OF HILL 
SLOPES & CHANNELSVAYS IN 2 DIFFERENT EN¬ 
VIRONMENTS AS DEPICTED BY REMOTE SENSOR 
RETURNS - CALIFORNIA 

D./f. POOLE, Univ. of California, School of Physical 
Sciences 

9.0063 DEVELOPMENT OF CRITERIA FOR RECOGNIZ¬ 
ING & IDENTIFYING SLOPE FAILURE FORMS AS 
DEPICTED BY REMOTE SENSOR RETURNS - NORTH 
CAROLINA 

D.H. POOLE, East Tenn State University, Remote Sensing 
Institute 

U.S. DEPT OF HOUSING & URBAN DEVELOPMENT 

9.0007 URBAN GEOLOGY PLAN FOR CALIFORNIA - 
THE NATURE. MAGNITUDE. & COSTS OF GEOLOG¬ 
IC HAZARDS A RECOMMENDATIONS FOR THEIR 
MITIGATION fABBREV) 

J.F. ALFORE, State Div. of Mines & Geology 


U S. DEPT. OF INTERIOR - BU. RECLAM 

9.000B RIPRAP SLOPE PROTECTION FC 
DAMS A REVIEW OF PRACTI 
PROCEDURES 

/• J /MFI.S, U.S. Dept, of tlie Interior, Bureau 
tion 

9.0047 EVALUATION OF CRITERIA FOR I 
ANALYSIS AS PRESENTED IN THE U S G. 

UNKNOWN. U.S Dept, of the Interior, Bute 
matron 


U.S DEPT. OF INTERIOR • BUREAU OF 

9.0009 LOCATION OH SLOPE FAILURE PLAf 
R.H. MF.RRH.L, US. Dept, of the Interior 
Mines 


U S DEPT OF INTERIOR - GEOLOGICAL , 

9.0001 REGIONAL GEOLOGIC FRAMEWORK 
DREAS FAULT - CALIFORNIA 
T W. DIBBLFE, U.S. Dept, of the Interior, Ge 
vcy 

9.0002 REGIONAL SLOPE STABILITY I 

California and Pennsylvania 

p H RADlilWCWIAU.. U.S. Dept, of the Inie 
teal Survey 

9.0027 SANTA CRUZ COUNTY COOP 
E.F.. HR Aim, U.S. Dept, of the Interior, Geolog 

9.0028 EARTHQUAKE HAZARD REDUCI 
FRANCISCO BAY REGION 
E E. BRARB, U.S. Dept, of the Interior, Geolog 

9,0029 GEOLOGY OF THE POINT DUME 
OLE AND THE LOS ANGELES COUNTS 
THE TRIUNFO PASS QUADRANGLE. 1.0 
CO. COOPERATIVE. CALIFORNIA 
R.H. CAMPBELL, U.S. Dept, of the Interioi 
Survey 

9.0030 MONTEREY BAY - CALIFORNIA 
ll.G. GREF.NE. U.S. Dept, of the Interior, Ge 
vey 

9.0031 ALASKA GEOLOGIC EARTHQUAKE I 

G. PLAFKF.R, U.S. Dept, of the Interior. Geolo 

9.0032 GEOLOGY OF THE POINT BONITA 
OLE, CALIFORNIA 

J. SCHLOCKER, U.S. Dept, of the Interior, G< 
vey 

9.0033 ACTIVE FAULTS AND GEOLOGIC 
PT. MUGU TO WILMINGTON, CALIFORN 

H. C. WAGNER, U.S. Dept, or the Interior, G« 
vey 

9.0034 MALIBU BEACH QUADRANGLE 
UNINCORPORATED PART OF THE 
QUADRANGLE. LOS ANGELAS COUNTY 
TIVE, CALIFORNIA 


SUPPORTING ORGANIZATION 


LA 


RF. YERKES, U.S. Dept of the Interior, Geological Survey 

9.0040 SOCORRO 2 DEGREE GUADRANGLE - NEW 
MEXICO 

G.O- NACHMAN, U.S. Dept of the Interior, Geological Sur¬ 
vey 

9.0041 GEOLOGY OF THE RAPID CITY AREA, SOUTH 
DAKOTA 

J.M. CATlLRMOl.il, U.S Dept, of the Interior, Geological 
Survey 

9.0042 DENVER METROPOLITAN AREA. COLORADO 
R.M LINIJVALL, U.S. Dept, of the Interior. Geological 
Survey 

9.004-3 SUREICTAI. GEOLOGY OF JUNEAU AND VICIN'!- 
TY URBAN AREA, ALASKA 

R.D. MILLER. U.S Dept, of the Interior, Geological Survey 

9,0044 DENVER-FRONT RANGE URBAN CORRIDOR 
T.W OFFIELO, U.S. Dept, of the Interior, Geological Sur¬ 
vey 

9.004S MOUNTAIN SOILS, FRONT RANGE URBAN 
CORRIDOR 

KE. PIERCE, U.S. Dept, of the Interior, Geological Survey 

9.0046 SNAKE RIVER BASIN. PARI V • SOUTHERN 
PART. NORTHWEST MARGIN - IDAHO 
fl. SKIPP, U.S Dept, of the Interior, Geological Survey 

9.0048 HAMILTON 2 DEGREE 
J.i). WELLS, U.S. Dept, of the Interior, Geological Survey 

9.0049 PROGRAM DESIGN-I97I - SAN FRANCISCO BAY 
REGION ENVIRONMENT AND RESOURCES 
PLANNING STUDY 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey 

U.S DF.PT. OF INFERIOR - O.W.R.T. 

9.0053 ACKER LAKE LANDSLIDE, MONROE COUNTY, 
MISSISSIPPI 

D.M. KEADY, State Gcol. Survey 

U.S. DEPT. OE TRANSPORTATION • E.H.A 

9.0005 EARTHWORK REINFORCEMENT TECHNIQUES - 
LOS ANGELES AREA 
R.A- FORSYTH, State Div. of Highways 

9.0013 WATER DRAINAGE FROM IN-PI.ACE FILLS TO 
PREVENT OR HALT FILL 
P C. CLARK, State Highway Commission 

9.0014 INVESTIGATION OF LANDSLIDES ON 
HIGHWAYS 

J.ll. HAVENS, State Div of Res. 

9.0019 SLOPE STABILITY OF CERTAIN SELECTED 
COLLUVIAL SOILS 
C-J. HAYES, State Dept, of Highways 

9.0037 LIME SOIL STABILIZATION STUDY 
R.A. FORSYTH, State Div. of Highways 

9.0038 EVALUATION OF ‘ION EXCHANGE' LANDSLIDE 
rnoDcrT nw xcruw n ip r a. i tPno mi a 


9.0061 MEASURE AND DEPICT TROUBLl 
STEREO-MODELS - OHIO 
W.F. NORELl., State Dept, of Transportation 

U.S DEPT. OF TRANSPORTATION • OF 

9.0018 INVESTIGATION OF RED RIVE 
GEOLOGY • EFFECTS ON STRUCTURE I 
PERFORMANCE 

O.K. LEER, Stale Highway Department 

9.0022 LANDSLIDE STUDIES IN SOUTH D/ 
PORT NO. I • LOCATION OF AREAS 
LANDSLIDE POTENTIAL IN THE. PIERRI 
J SCULLY, State Gcol. Survey 

U.S NATL. AERO. & SPACE AON- 

9.00.35 REMOTE SENSINO FOR GEOLOGK 
AND DISASTERS, MINE AREA CON 
SOIL MAPPING AND LAND USF. PI.ANN1 
G. GOODWIN, U.S. Natl. Aero. &. Space 
Research Center 

9.0050 REMOTE SENSINO APPLICA* 
HYDROLOGY AND GEOLOGY 
J. DENOYER, U.S. Natl. Aero. <& Space Adi 
ters 


U.S. NATL. SCIENCE. FOUNDAflC 

9.0020 FLOW SLIDE CONTROL WITH SL< 
MENTS 

IP./-. SCHROEDER, Oregon Stale University, 
gineering 

9.0025 COLLABORATIVE RESEARCH ON S< 
SLOPE PROTECTION FOR EARTH EMBA 
J.K. MITCHELL, Univ. of CuliTornin, School o 

9.0051 EFFECTS OF DEFORESTATION OF 
BUTTY OF NATURAL SLOPES - 
WASHINGTON 

O.ff. GRAY, Univ. of Michigan, School of Eng 

9.0052 EFFECTS OF FOREST CLEAR-CUTTI 
STABILITY OE NATURAL SLOPES 
O ff. GRAY, Univ. oT Michigan, School of Eng 

9.0055 TREE-RING DATING & SPATIAL A 
LONG-TERM SLOPE MOVEMENTS - UT/J 
J.F. SHRODLR, Univ. of Nebraska, School of 

9.0060 ENVIRONMENTAL INFLUENCES OF 
OF SOIL MASSES - ALASKA AND OHIO 
T.lf. I YU, Ohio State University, School of Enj 

UNIVERSITY OF ILLINOIS 

9.0012 STRESS-STRAIN-TIME BEHAVIOR O 
ROCK UNDER TRIAXIAI- CONDITIONS 
G. MESH I, Univ. of Illinois, School of F.nginec 


LAND SLIDES 


SUPPORTING OR 


LAND SUBSIDENCE 

FLORIDA STATE- GOVERNMENT • TALLAHASSEE 

10.0028 SUBSIDENCE INVESTIGATIONS ON ORGANIC 
SOILS 

fi.G. VOLK, Agrie. Res & F.duc. Center 


10,002.1 ESTABLISH TECHNIQUES FOR I 
SURFACE SUBSIDENCE OVER MINED / 
I V.J. TESCH, U S. Dept, of the Interior, Uurci 

10.0024 MEASUREMENT' AND EVAl.UATI 
SIDENCE OVER A COAL MINE Wff 
OVERBURDEN THICKNESS 
\¥.N. YOUNGS, U S Dept, of the Interior. Bn 


U S DEP'f OF DEFENSE • ARMY 


U S DEPT. OF INTERIOR • GEOLOGICAI 


10.0009 DETECTION OF SUBSURFACE OPENINGS • IN¬ 
DIANA, MISSOURI 

E.R BATES, U S. Army, Waterways Experiment Station 

10.0010 STUDY OF GROUND SHOCK INDUCED 
LIOUEFACTION AS A MECHANISM FOR FAILURE 
OF MILITARY INSTALLATIONS 
J G. JACKSON, U S Army, Waterways Experiment .Station 

10.0030 VERIFICATION OF EMPIRICAL METHOD OF 
DETERMINING RlVFRBANK STABILITY 

(POTAMOI.OGY INVESTIGATIONS • SOILS PHASE) 
C-C CALHOUN, U S. Army. Waterways Experiment Station 


U S DEPT OF DEFENSE • NAVY 

10.0002 GENERAL REVIEW OF THE SEISMIC HAZARD 
TO SELECTED US NAVY INSTALLATIONS 
J-B SEED, Calif. Inst, of Technology, Graduate School 

10.0025 STUDIES ON THE FLUVIAL ENVIRONMENT, 
ARCTIC COASTAL PLAIN PROVINCE. NORTHERN 
ALASKA VOLUME I 

R.l. LEWELl.LN, Arctic Inst, of North America 


U S. DEPT. OF HOUSING & URBAN DEVELOPMENT 

10.0003 URBAN GEOLOGY PLAN EOR CALIFORNIA - 
THE NATURE, MAGNITUDE. & COSTS OE GEOLOG¬ 
IC HAZARDS & RECOMMENDATIONS FOR THE/R 
MITIGATION (ABBREV) 

J.T ALFORE. State Div. of Mines & Otology 

10.0033 DEMONSTRATION OE A TECHNIQUE EOR 
LIMITING THE SUBSIDENCE OF LAND OVER ABAN¬ 
DONED MINES ROCK SPRINGS, WYOMING 
UNKNOWN, Unknown Inst or Indiv Grant 


U.S. DEPT. OE INTERIOR . BUREAU OF MINES 

I0.000S DEVELOP METHODS FOR PREDICTING THE 
COMPONENTS OF GROUND MOVEMENT ABOVE 
MINE WORKINGS 

D.Q. FLETCHER. U.S. Dept of the Interior, Bureau of 
Mines 

10.0006 MICROSEISMIC DETERMINATION OF COAL 
MINE ENTRY STABILITY 

R.D. MUNSON. U.S. Dept, of the Interior. Bureau of Mines 

10.0007 ROCK MECHANICS STUDY OE SHORTWALI 
MINI G • KE tJCKV 


10.0004 COAL MINE DEFORMATION STUf 
SET, COLORADO 

CR OUNRIH). U S Dept, of the interior, C 
vey 

10.001 I LAND-SURFACE SUBSIDENCE, 
AREA, TEXAS 

R.K GAIiR VSCII, U.S. Dept of the (nterii 
Survey 

10.0012 LAND-SURFACE SUBSIDENCE, 1 
AND SEABROOK AREAS, TEXAS 
R.K. GABRYSCH, U.S Dept, of the Interi 
Survey 

10,0013 CONTINUING QUANTITATIVE 
WATER STUDIES IN THE HOUSTON DIS 
A G. WINSLOW, U.S. Dept, of the Interior, C 
vey 

10.0015 MASS PROPERTIES OF Oil. F)EI 
CALIFORNIA 

l. A. BUYER, U.S. Dept, of the Interior, Geolc 

10.0016 ALASKA GEOLOGIC I-ARTIlQUAKI 
G. PLaFKER, U.S. Dept, of the Interior, Gcol 

10.0017 SUBSIDENCE AND RELATED /> 
GEOTHERMAL SYSTEMS 
B.F.. LOTGREN. U.S. Dept, of the Interior, C 
vey 

10.0018 LAND-SUBSIDENCE STUDIES IN C, 
TO STUDY THE EXTENT. MAGNITUDE 
J.F. POLAND, U.S. Dept, of the Interior, Geo] 

10.0019 LAND SUBSIDENCE STUDIES Ih 
JOAQUIN VAIXEY • CALIFORNIA 
J-f . POLAND, U.S Dept, of the Interior, Gcol 

10,0020 DENVER URBAN CORRIDOR 
COLORADO 

O.R. HANSEN, U.S. Dept, of the Interior, G 
vey 

10.0021 ENGINEERING GEOLOGY RECOf 
STUDIES OE COASTAL COMMUNITIES, , 
R IF. LFMKE, U.S. Dept, of the Interior, Geol 

10.0029 REMOTE SENSING, ALEAEIA A 
RIVER BASINS, FLORIDA 
A h. COKER, U.S. Depl. of the Interior. Geolc 


u.a. Ln:ri. ur iinjukjuk • i. 


U.S. DLKJ (JV I KANSPOK I A I ION - I 


10.0008 STATUS OF LAND SUUSIDF.NCT* DUE TO II.01302 SNOW AND ICE DETECTION AN 

GROUND-WATER WITHDRAWAL IN MISSISSIPPI SYSTEMS 

DM KEADY , Mississippi St University, School of Arts A ! MCCONE, M H Associates 


U.S. DEPT. OF TRANSPORTATION • P.H.A 


U.S NATL SCIENCE FOUNDATIC 


10.0014 ARIZONA EARTH FISSURE INVESTIGATION 
C. WINIKKA, State Highway Department 

10.0027 EARLY DETECTION AND CORRECTION OF 
SINKHOLE PROBLEMS • ALABAMA 
J.G NEWTON, U.S. Dept of the Interior, Geological Sur¬ 
vey 


11.0007 PHYSICAL EVALUATION OF CLOl 
TECHNIQUES FOR MODIFYING C 
SNOWFALL - THE CASCADE PROJECT 
PV. //OBliS. Univ of Washington, School of. 


WYOMING .STATE GOVERNMENT • CHI 


10.0031 MEASURE AND DEPICT TROUBLE AREAS IN 
STF.REO-MODEI.S • OHIO 
W.F. NORELl., State Dept, of Transportation 


11.0008 DETERMINATION OF SNOW FEh 
CRITERIA. AND DEVELOPMENT OF A 
FOR SNOW CONTROL 
R I) TARl.ER , Rocky Min. Forest & Range Si 


U.S. NATL SCIENCE FOUNDATION 


10.0026 RETURNING UNDERGROUND COAL MINE 
WASTES TO MJNBD-OUT VOIDS 
R.A. CARPENTER , Natl. Acad, of Sciences 

10.0032 CONTROL OF LAND SUBSIDENCE IN TIIE 
TEXAS GULF COAST AREA 
A.P. DELFl.ACUF, Lamar University. School of Engineering 


SNOWSTORMS 


U.S. DEPT OF COMMERCE • N O A A. 

11.0003 THE MODIFICATION OF GREAT l.AKES 
WINTER STORMS 

U K. WEICKMANN, U.S. Dept, of Commerce. Atmospheric 
Phys. & Cheni. Lub. 


TORNADOES 


ILLINOIS STATE GOVERNMENT • SPRIh 

12.0017 DENSE RAIN GAGE NETWORK PR 
LINOIS 

S A. CllANONON. Stale Water Survey 

12.0033 HYDROMETEOROLOGICAL AN7 
SEVERE RAINSTORMS - ILLINOIS 
F A HUFF, State Water Survey 

12.0034 STUDY OF THE SYNOPTIC CLIMA 
NORTH AMERICA 
G- MORGAN. State Water Survey 

TEXAS TECHNOLOGICAL UNIVERSITY • 


11.0004 NATIONAL EAST COAST WINTER STORMS 
OPERATIONS PLAN 

UNKNOWN . U.S. Dept, of Commerce. Natl Oceanic & 
Atmos. Admin. 

11.0005 SNOW FORECASTING FOR SOUTHEASTERN 
WISCONSIN 

R.W. HARMS, U.S. Dept, of Commerce. Natl. Weather Ser¬ 
vice 

11.0006 A SYNOPTIC CLIMATOLOGY FOR 
SNOWSTORMS IN NORTHWESTERN NEVADA 
B.L. NELSON, U.S. Dept, of Commerce, Natl. Weather 
Service 

11.0009 FREOUENCY AND INTENSITY OF FREEZING 
RAIN/DRIZZLE IN OHIO 

M.F.. MILLER , U.S. Dept, of Commerce, Weather Bureau 


12.0002 TORNADO - THE VOICE OF THE 
DISASTER AND AFTER - A STUDY IN R 
INTEGRATION - TF.XAS-lLU BBOCK?) 
M-S. MINNIS. Texas Technological Universi 
Arts 


U.S. DEPT. OF COMMERCE - F..S.S 


12.0038 BEHAVIOR OF WINDS IN THE L< 
FEET IN CENTRAL OKLAHOMA • JUNE 
1967 

K.C. CRAWFORD, U.S. Dept, of Commerce, 
Storms Lab. 


U.S. DF.PT. OF COMMERCE • N.B 


U.S. DEPT. OF HOUSING & URBAN DEVELOPMENT 

11.0001 URBAN GEOLOOY PLAN FOR CALIFORNIA - 
THE NATURE. MAGNITUDE. & COSTS OF GEOLOG- 


12.0001 DISASTER INVESTIGATIONS 
C.G. CULVER, U.S. Dept, of Commerce. Nr 
Standards 

12.0004 LUBBOCK TORNADO • A SURVFA 

ING DAM AGP IN AM I IRTi AN ARP A . TP 


12.0005 t-fcUcKAL rLAiN rvm *ir. i 

ViCtS & SUPPORTING RESEARCH • FISCAL YEAR 

UNKNOWN, US. Dept. of Commerce. Natl Oceanic & 
Atmos Admin 

12.01)07 MORPHOLOGY OF TWO TORNAPtC STORMS • 
AN ANALYSIS OF N'SSl- DATA ON APRIL 30, 1970 - 
OKLAHOMA CITY. OKLAHOMA 
S L RARNF. S, US. Dept, of Commerce, Natl. Severe 
Storms Lab. 

12.0008 TORNADO INCIDENCE MAPS 
A. COURT, US Dept of Commerce. Natl Severe Storms 
Lab- 

12.0009 TORNADOES IN TENNESSEE ( 1916-1970) WITH 
REFERENCE TO NOTABLE TORNADO DISASTER IN 
THF. UNITED STATES (1880-19701 
J.y VMKSNORAS. U S. Dept of Commerce, Natl. Weather 
Service 

12.0010 ARIZONA 'EDDY' TORNADOES 
RS INGRAM. U S Dept o( Commerce. Nml Weather 
Service 

12.0012 NATIONAL SEVERE LOCAL STORMS OPERA¬ 
TIONS PLAN 

R.ff HAl.LGRE. V, U S Dept, of Commerce. Not*. Oceanic 
<fc Atmos Admin 

12.0013 NATIONAL EAST COAST WINTER STORMS - 
OPERATIONS PLAN 

UNKNOWN, U S Dept of Commerce, Natl. Oceanic &■ 
Atmos. Admin. 

12.0014 NATIONAL SEVERE LOCAL STORMS OPERA¬ 
TIONS PLAN • 1974 

UNKNOWN. U S. Dept of Commerce, Natl. Oceanic & 
Atmos. Adniit. 

12.0015 MISSISSIPPI DELTA TORNADOES OF FEBRUA- 
RY 21, 1971 • A REPORT TO THE ADMINISTRATOR 
UNKNOWN, US Dept of Commerce, Natl Oceanic & 
Atmos. Admin. 

12.0016 WATER WARNINGS AND SPECIALIZED 
FORECASTS 

UNKNOWN, U S. Air Force, Air Weather Service 

12.0020 SUMMARY OF Iy69 AND 1970 PUBLIC SEVERE 
THUNDERSTORM AND TORNADO WATCHES 
SVITHIN THF NATIONAL WEATHER SERVICE. EAST- 
ERN REGION 

M.E. MILLER, 1'S Dept of Commerce, Weather Bureau 
12.0021 TORNADOES 

E KESSLER, U S Dept, of Commerce, Natl Severe Storms 
Lab. 


12.0025 1.IW-. LYLl.U UP fl.UKIIM KEYS 

SPOUTS 

J.Il GOLDEN, U S. Dept, of Commerce, Envin 
Laboratories 

12.0026 DOPPLER RADAR METHODOLOGY 
OBSERVATION OF CONVECTIVE STORMS 
R.M UIERMIVIL, U.S. Dept, of Commerce, N 
& Atmos. Admin. 

12.0027 EM RADIATION-TORNADOES 
I v. TAYLOR, U.S. Dept, of Commerce, F.nvite 
Lahoratories 

12.0028 HURRICANE SPAWNED TORNADOK: 
l)J. NOYLAN, Colorado State University, Sc 1 
ginccring 

12.0030 ESTIMATE Ol- MAXIMUM WIND S 
TORNADOES IN THREE NORTHWI-STERl 
IDAHO, OREGON, WASHINGTON 
TV EUJfTA, Univ. of Chicago, School of Phyuii 

12.0031 PROPOSED Cl l AR ACTE UI/.ATION 
NADOES AND HURRICANES BY AREA A 
SIVY 

7.7' IVJITA, Univ. of Chicago, School of Physi 

12.0036 DUST DEVIL METEOROLOGY 
J.U COOLEY. U.S. Dept of Commerce, Natl. ’ 
vice 

12.0037 DAILY TORNADO FRHOUENCTES 
CONT IGUOUS UNITED S TATES 
//. GORDON, U.S. Dept, of Commerce, Natl. ' 
vice 

12.0039 SOME STATISTICAL ASPECTS O 
SPOUT FORMATION - FLORIDA 
J.U GOLDEN, U.S Dept of Commerce. 
Storms Lab. 

12.0041 COMPUTER SIMULATION OF SFVE 
OBSERVATIONS WITH DOPPLER RADAR 
UNKNOWN, Tetra Tech Incorporated 


U.S. DEPT. OF DEFENSE - AIR FOR< 

12.0003 THF. OCHLLT UEF. TORNADO - A C 
• MISSOURI 

IT E FINLEY, U.S. Air Force, Environ. Tech. 

12.0029 FORECASTING GUSTY SURFACE 
THE CONTINENTAL UNTIED ST ATES 
AAV. IT/TfLR.S, U.S. Air Force. Air Weather Sc 


U.S. DEPT. OF DEFENSE - ARMY 


12.0022 OBSERVATIONS OF SEVERE STORMS ON 26 
AND 28 APRIL 1971 

CL. I’LCEK , U S. Dept of Commerce, Natl. Severe Storms 
Lah. 

12.0023 SEVERE STORM MORPHOLOGY - OKLAHOMA 
S.L. RARNES, U.S. Dept of Commerce. Environ Research 
Laboratories 


12.0040 IMPACT OF THE LUBBOCK STOl 
GIONAI. SYSTEMS - TEXAS 
J E- MINOR, Texas Technological University, • 
ginccring 


U.S. DEPT. OF HOUSING & URBAN DKVEI 


12.0024 PAPERS ON OKLAHOMA THUNDERSTORMS, 
APRIL 29-30, 1970 


12.0006 XENIA REBUILDS 

K OH' . Vonivi fommlwinn 


12.0011 URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE, MAGNITUDE. & COSTS OF GEOLOG¬ 
IC HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBRLV) 
j T ALFORE. State Div. of Mines & Geology 

U.S NATL. SCIENCE FOUNDATION 

12.0018 WIND-INDUCED MOTION AND HUMAN 
DISCOMFORT IN TALL BUILDINGS 
J.W REED. Mass. Inst, of Technology, School of Engineer¬ 
ing 

12.0019 NUMERICAL ANALYSIS OF TORNADO WIND 
LOADS ON HUILDINOS - TEXAS 

R. A. GENTRY. U.S. Atomic Energy Commission, Los 
Alamos Scientific Lab. 

12.0032 STUDY OF URBAN EFFECTS ON PRECIPITA¬ 
TION AND SEVERE WEATHER AT Si. LOUIS • IL¬ 
LINOIS 

S. A. CHANGNON, State Water Survey 

UNIVERSITY OF ILLINOIS 

12.0035 PROBABILISTIC MODELING OF EXTREME 
LOADS 

Y.K. WEN. Univ. of Illinois. School of Engineering 


TSUNAMIS 

U.S. DEPT. OF COMMERCE - N.O.A.A. 

13.0004 TSUNAMI RESEARCH 
S.T. ALGERMISSEN. LLS. Dept- of Commerce. Environ. 
Research Laboratories 

13.0005 TSUNAMI RESEARCH 
O R. MILLER. U.S. Dept of Commerce. Environ. Research 
Laboratories 

13.0007 WAVE REPORTING PROCEDURES FOR TIDE 
OBSERVERS IN T HE TSUNAMI WARNING SYSTEM 
M.G. SPAETH. U S. Dept or Commerce. Natl. Ocean Sur¬ 
vey 

13.0008 TSUNAMI TRAVEL-TIME CHARTS FOR USE IN 
THE TSUNAMI WARNING SYSTEM REVISED 1971 
EDITION 

UNKNOWN, U.S. Dept, of Commerce, Natl Ocean Survey 

(3.0020 NUMERICAL SIMULATION OF TSUNAMIS 
C.L. MADER. U.S. Dept of Commerce, Natl. Oceanic & 
Atmos. Admin 

13.0022 RELATIVE SPECTRA OF TSUNAMIS 
G.R. MILLER, Univ. of Hawaii. Hawaii Inst, of Geophysics 

(3.0023 RECENT TSUNAMI THEORY 
R.W. PRF/SEnDORFER. Univ. of Hawaii, Hawaii Inst, of 
Oeophysics 

(3.0024 TSUNAMI SHORELINE TRACT 
G.P. WOO}.LARD, Univ. of Hawaii. Hawaii Inst, of 
Oeonhvsics 


U.S. DFPT OF DEFENSE - ARMY 


13.0001 FREQUENCIES OF CREST HEIGHTS FOR RAN¬ 
DOM COMBINATIONS OP ASTRONOMICAL TIDlvS 
AND TSUNAMIS RECORDED AT CRESCENT CITY. 
CALIFORNIA 

C. PETRaUSKAS. Univ. of California, School of Engineer¬ 
ing 

13.0009 STABILITY OF RUBBLE-MOUND TSUNAMI 
BARRIER HILO HARBOR. HAWAII HYDRAULIC 
MODEL INVESTIGATION 

A M. KAMEL. U.S. Army, Waterways Experiment Station 

13.0010 STEADY-FLOW STABILITY TESTS OF NAVIGA¬ 
TION OPENING STRUCTURES. HILO HARBOR. TSU¬ 
NAMI BARRIER. IIH.O. HAWAII • HYDRAULIC 
MODEL INVESTIGATION 

N.R. O.SHMl.7*. U.S. Army. Waterways Experiment Station 

13.0019 LONG-PERIOD WAVES AND SURGES 
(•W/CA'OILV, U.S Army, Coastal Engin Res Center 

13.0026 THEORETICS IN DESIGN OF THE PROPOSFiD 
CRESCENT CITY HARBOR TSUNAMI MODEL 

G. II. KHVLEGAN, U.S. Army. Waterways Experiment Sla- 
tjon 

13.0027 A REVIEW OF THE EXPERIMENTAL DATA 
RELATIVE TO THE PILOT MODEL STUDY FOR HIE 
DESION OF HILO HARBOR TSUNAMI MODEL 

G II KFAH-EGAN. U.S. Army, Waterways Experiment Sta¬ 
tion 

13.0028 TSUNAMI PREDICTIONS FOR PACIFIC 
COASTAL COMMUNITIES • TYPE 16 FLOOD IN¬ 
SURANCE STUDY 

R W WHALIN', U.S Army. Waterways Experiment Station 

13.0029 THE PROPAGATION OF LARGE AMPLITUDE 
TSUNAMIS ACROSS A BASIN OF CHANGING DEPTH 
- OFF-SHORE BEHAVIOR 

F. VARl.F.Y, Leliigh University. Clr. For the Appl. of Math 


U.S DEPT. OF DEFENSE - NAVY 

13.0002 GENERAL REVIEW OF THE SEISMIC HAZARD 
TO SELECTED U.S. NAVY INSTALLATIONS 
J.H. SEED. Calif. Inst, or Technology, Graduate School 

13.0016 NAVY ENVIRONMENT ■ INVESTIGATIONS OF 
GENERATION OF OCEAN WAVES AND OF RFSO 
NANT RESPONSE OF HARBORS TO TSUNAMIS AND 
OTHER LONQ WAVES 

J.W. MILES. Univ. of California, lust ol Geophys. & Pla. 
PBys. 

U.S. DF.PT. OF HOUSING & URBAN DEVELOPMENT 

13.0003 URBAN GEOLOGY PLAN FOR CALIFORNIA - 
THE NATURE. MAGNITUDE. & COSTS OF GEOLOG¬ 
IC HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIOATION (ABBREV) 

J.T. ALEORF, Stnte Div. of Mines & Geology 


U.S. DEFY. OF INTERIOR - GEOLOGICAL SURVEY 
3. I T NAMI Y T S G R W 


tsunamis 


SUPPORTING 


GPLAFKER, U S Depl of ihe Interior, Geological Survey 

13.0014 ACTIVE FAULTS AND GEOLOGIC HAZARDS. 
PT MUGU TO WILMINGTON. CALIFORNIA 
ll.C WAGNER. US. Depl of ihe Interior, Geological Sur¬ 
vey 

13.0017 ENGINEERING GEOLOGY RECONNAISSANCE 
STUDIES OF COASTAL COMMUNITIES. ALASKA 
R. Jf' LFMKE. U.S Dept of ihe Inferior. Geological Survey 

13.0018 RECONNAISSANCE ENGINEERING GEOLOGY 
OF THE SITKA AREA. ALASKA 
J.T. MCGILL. U S Dept, of ihe Interior, Geological Survey 


U S DEPT OF INTERIOR • O W.R T 

I3.0H06 TRANS-ALASKA PIPELINE - SUPPLEMENTAL 
EXHIBITS AND TESTIMONY - VOLUME V 
UNKNOWN. U S Dept of the Interior 

U S NATL SCIENCE FOUNDATK)N 

13.0012 EVALUATION OF LONG PERIOD SURFACE 
WAVES IN THE GULF OF ALASKA 
TC ROYER. Univ. of Alaska, Inst of Marine Sciences 

13.0015 TSUNAMI RESEARCH AND ENGINEERING AP¬ 
PLICATIONS 

L HWANG. Tetr.i Tech Incorporated 

13.0021 PACIFIC TSUNAMI CATALOG 
D C. COX, L'niv. of Hawaii. School of Arts 


VOLCANOES 


14.0008 THERMAL SURVEILLANCE O 
REMOTE SENSING OF LONG VAl.l.l 
MAI. PROGRAM • WASHINGTON. 
CALIFORNIA 

JP FRIEDMAN. US Dept of ihe li 
Survey 

14.0010 VOLCANIC HAZARDS. ISLAND 

D.R MW.UNF.AUX. U S Dept of the I 
Survey 

14.0011 EASTERN SNAKE RIVF.R ?U 
VESTIOAT IONS • IDAHO 

•S'.S'. ORIEL. U S Dept, of the Interior, C»< 

14.0012 SNAKF. RIVER PLAIN. PART f 
TRAi. • IDAHO 

l) SCHLEICHER. U.S Depl of the Ir 
Survey 

14.0013 SNAKE RIVER PLAIN. PART 
ROCKS - IDAHO 

PL WILLIAMS. U.S. Dept, of (he Imcrir 
vey 

14.0014 REGIONAL VOLCANOLOGY 
UNITED STATES INCLUDING ALAS! 

R L SMIIII, U.S Dept, of the Interior. G 


U.S DEPL OF INT ERIOR - O WJ R 

14.0015 RAINWATER CONI AMlNATIOl 
VOLATILES FROM KII.AI.'EA VOl 
(PHASE I) 

J.li. FINLAYSON. Univ of Hawaii. 
Research Dr. 


tJ.S DEPT. OF HOUSING & URBAN DF.VF.LOPMF.NT 

14.0001 VOLCANIC HAZARDS ON THE ISLANDS OF 
HAWAII 

P R. MULLINFAUX, U.S. Dept of the Interior. Geological 
Survey 

14.0003 URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE. MAGNITUDE. &. COSTS OF GEOLOG¬ 
IC HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV) 

J.T. ALFORF. State Div. of Mines & Geology 


U.S DEPT. OF INTERIOR - GEOLOGICAL SURVEY 

14.0002 SATELLITE VOLCANO SURVEILLANCE - 
ALASKA. HAWAII AND WASHINGTON 
P.L. WARD, U.s. Dept of the Interior. Geological Survey 

14.0004 HAWAIIAN VOLCANO OBSERVATORY 
D.W. PF.TF.RSON, U.S Dept of the Interior. Geological 
Survey 


U.S NATL. AKUO & SPACE 


14.0009 THERMAL SURVEILLANCE O 
CANOES 

JP. FRIEDMAN, U.S Dept of the Ir 
Survey 


IJ.S. NATL SCIENCE FOUND; 

14.0005 SEISMIC SURVEILLANCE OF 
DOUBT AND SPURR VOLCANOES 
ALASKA 

J KlENLf'., Univ. of Alaska, Geophysical 

14.0016 SEISMIC ACTIVITY OF THE 
CANOES 

S.lk. SMITH, Univ of Washington. Schorr 1 


WATKR EROSION 


FLORIDA STATE GOVERNMENT • T< 


14.0006 OEOD1METER STUDIES OF CASCADE VOL¬ 
CANOES - WASHINGTON. OREGON AND CALIFOR¬ 
NIA 

D.A. SWANSON. U.S. Depl. of the Interior. Geological Sur- 


15.0016 COASTAL ENGINEERING STL 
TO FLORIDA’S SHORELINE AND L 
PROBLEMS 

I A PIlffPtlDA I 1... . «ri-y»,-|.. C/.lwm , 


NEW YORK OCEAN SCI LAB - MONl AUK. N.Y. 


U S DEPT. OF DEFENSE - ARMY 


15.0028 GROIN STUDY ON THE NORTH SHORE OF IS.0004 CONCRETE Rl.OCK RKVETMEN' 


SUFFOl.K COUNTY. l.ONG ISLAND. NEW YORK. 
BETWEEN ORIENT POINT ANO PORT JEFFERSON 
HARBOR 

T OM/IOLT. New York Ocean Science l.ah 


OHIO STATE GOVERNMENT • COLUMBUS 

15.0030 SHORE EROSION STUDY OF ERIE COUNTY. 
OHIO 

L L BRAlDtXH, Suite Div. of Geolog Survey 

15.0031 SHORE EROSION STUDY OF LAKE COUNTY. 
OHIO 

L.I.- BRA/DECH, State Div of Geolog. Survey 

15.0032 SHORE EROSION STUDIES ALONG THE OHIO 
SHORE OF LAKE ERIE 
CM. CARTER. State Div. of Geolog Survey 


U S. DEPT. OF AGRICULTURE 


BENEDICT. MARYLAND 
fl / . I/Al.L, IJ S Army, Coastal F.ngin Res Cent* 

15.0006 HAL HARBOUR. FLORIDA PARTIA 
RESTORATION. BEACH EROSION CONTI 
HURRICANE PROTECTION PROJECT. DAI 
TY, FLORIDA 

UNKNOWN, U.S. Army. Engineer District 

15.0007 JEKYLI. ISLAND. GEORGIA. BEACH 
CONTROL AND HURRICANE PROTECTION 
UNKNOWN, U.S Army, Engineer District 

15.0000 STATEN ISLAND BEACH EROSION i 
AND HURRICANE PROTECTION PROJECT 
ISLAND. NEW YORK 
UNKNOWN, U S. Army, Engineer District 

15.0010 BEACH EROSION PROJECT. Di 
COAST PROTECTION PROJECT. DELAWAR 
UNKNOWN, U.S Army, Engineer District 


15.0034 EROSION AND SEDIMENTATION FOLLOWING 
ROAD CONSTRUCTION AND TIMBER HARVEST ON 
UNSTABLE SOILS IN THREE SMALL WESTERN 
OREGON WATERSHEDS 

R L. FREDRIKSEN, U.S. Dept of Agriculture, Pae. N.W. 
For. & Rg. Exp. Sta. 


15.0011 VIRGINIA REACH, VIRGINIA - BEA 
SION CONTROL AND HURRICANE PROTE< 
UNKNOWN, U.S. Army. Engineer District 

15.0(115 COASTAL WORKS EVALUATION - 
NIA. FLORIDA 

UNKNOWN, IJ.S. Artny, Coastal F.ngin. Res. Cei 


15.0019 NATIONAL SHORELINE- STUDY • 
US DEPT OF AGRICULTURE - ES LAKES REGION INVENTORY REPORT 

UNKNOWN, U.S Army, Nortlt Central Division 

15.0002 FLOOD AND SEDIMENT REDUCTION IN STEEP 

UNSTABLE BRUSHLANDS OF THE SOUTHWEST 15.0021 NATIONAL SHORELINE STUDY • IN' 

R.M. RICE, U.S. Dept. <»r Agriculture. Pac S W. For. & REPORT - LOWER MISSISSIPPI REGION 

Rg. F\p Sta. UNKNOWN, U.S Army, Engineer District 


U.S. DEPT. OF COMMERCE - N.O.A.A. 


U.S. DEPT. OF DEFENSE - NAVY 


15.0001 COMPOSITE MATERIALS FOR OCEAN CON- 15.0014 SHORT-TERM CLIMATE CHANG! 
STRUCTION COASTAL EROSION. BARROW, ALASKA 

,4.5. TETELMAN, Univ. of California. School of Engineering J.D. HUME, Arctic Inst, of North America 


15.0017 A STUDY OF NEARSHORE PROCESSES IN 
SOUTHEAST FLORIDA 

C. F.MlF/ANl, Univ. of Miami. School of Marine Science 

15.0026 COASTAL ZONE AND SHORELANDS MANAGE¬ 
MENT ■GREAT LAKES 

J.M. ARMSTRONG, Univ. of Michigan. School of Engineer¬ 
ing 

15.0027 ENVIRONMENTAL GEOMORPHIC STUDY OF 
THE COASTAL REGIMES ALONG THE SOUTH 
SHORE OF LONG ISLAND - NEW YORK 
D R. COATES, State University of New York, School of 

Arts 

15.0029 EROSION AND DEPOSITION IN THE SOUNDS 
AND ESTUARIES OF THE NORTH CAROLINA 
COAST 

R.L- INGRAM, Univ. of North Carolina, School of Arts 


15.0022 OFFSET COASTAL INLETS - FORMS 
MENT ACCUMULATION IN THE BEACI 
ALASKA.NEW ENGLAND 
M.O. HAVES, Univ. of Massachusetts. Coasta 
Center 

15.0024 SIMULATION MODEL FOR STORM 
AND BEACH EROSION ON LAKE MICMIGA 
R.A DAVIS, Williams College, Graduate School 

15.0025 PROFILE OF A STORM - WIND. WA 
EROSION ON THE SOUTHEASTERN SI 
LAKE MICHIGAN 

IP.7'. FOX, Williams College. Graduate School 
U.S. DEPT. OF HOUSING & URBAN DEVELO 


i e nrw t 


draw r.mt nrv d aki mo cai i 


U S DEPT. OF INTERIOR • GEOLOGICAL SURVEY 

15.00L1 SAN FRANCISCO BAY 
/). MicOLL(\H. US. Dcpi of the Interior, Geological 
Survey 

15.0023 SEA-CLIFF EROSION STUDIES. MAS- 
SACHUSHTTS 

C A KAYE. U S. Dept of the Interior, Geological Survey 

15.0037 TEXAS BARRIER ISLANDS 
R E. HUNTER. U S. Dept of the Interior, Geological Sur¬ 
vey 

15.0039 SEDIMENT MOVEMENT AND HII.LSLOPE 
MORPHOLOGY IN THE CENTRAL APPALACHIAN 
REGION ■ VIRGINIA 

UNKNOWN, U S. Dept, of the Interior. Geological Survey 
U S DEPT. OF INTERIOR • O. WTR. RES. RCI1. 

15.0018 DEPOSITION OF HAWAIIAN' WATERSHED AND 
ESTUARIAN SEDIMENTS 

P. FAN. Univ. of Hawaii, Water Resources Research Ctr. 

15.0033 EVALUATION OF GEOLOGIC AND OCEANO¬ 
GRAPHIC FACTORS INFLUENCING EROSION OF 
THE OREGON COAST 

J l'. RYRNE. Oregon State University, School of Science 

15.0038 ENVIRONMENTAL GEOLOGY OF SELECTED 
PARTS OF NORTHWESTERN VERMONT 
W.P WAGNER, Univ. of Vermont, State Resources Res. 
Center 

U S. DEPT OF INTERIOR ■ O.W.R.T. 

15.0008 PLANT SPECIES A$ WILDLIFE COVER AND 
EROSION CONTROL ON 'MUDFLATS’ IN IOWA’S 

Large reservoir systems 

J.A WILSON. Iowa Stale University, Water Resources 
Research Inst. 


U S NATL AERO. & SPACE ADM 

15.0005 KENNEDY SPACE CENTER OCEAN' REACH 
EROSION • FLORIDA 

AJ. MEHTA, Umv. of Florida, School o( Engineering 

U S. NATL. SCIENCE FOUNDATION 

15.00/2 HYDRAULIC EROSION OF SOILS 
K ARULANANDAN, Univ. or California, School of En¬ 
gineering 

15.0035 PROPERTIES AND STABILITY OF A TEXAS 
BARRIER BEACH INLET 

(.'. MASON, Texas A & M University System, Graduate 
School 


MULTIPLE HAZARDS 


NATL. ACADEMY OF SCIENCES - WASHINGTON 


16.0064 FIELD STUDIES OF DISASTER BI-HAV 
INVENTORY 

UNKNOWN, Natl. Acad of Sciences 

16.0065 TOWARD REDUCTION Op LOSSE 
EARTHQUAKES 

UNKNOWN, Natl Acad, of Sciences 

NO FORMAL SUPPORT' REPORTED 

16.0001 EMERGENCY OPERATIONS 
DEVELOPMENT • CIVIL DEFENSE: RESCUE 
L C. THOMAS. Stanford Research Institute 

16.0004 PROBING THE LAW AND BEYOND • 
FOR PUBLIC PROTECTION FROM Ha; 

product catastrophes 

J.M. HkOWN, George Washington University, Pr 
Stud Sei. Tech. 

16.0017 THE SALVATION ARMY - ITS STF 
OPERATIONS. AND PROBLEMS IN DISASTl 
J L. ROSS, Ohio Slate University, Disaster Resear 

16.0019 RECOVERY FROM NATURAL DISAS1 
SURANCE OR FEDHRAE AID 
UNKNOWN, Univ. of Pennsylvania. School of Ci 

16.0036 PLAN l-'OR AN IMPROVED COMMUN 
SYSTEM SERVING THE EMERGENCY SER 
PARTMENTS OF THE CITY OF EOS ANGE 
BRRV) 

UNKNOWN, Hughes Aircraft Company 

16.0039 IMPROVED OUTDOOR ALERTING AN 
IN'G 

R.L LAMOUREUX, System Development C'orpor 

16.0040 REGULATION OF GREAT LAKES 
LEVELS - A SUMMARY REPORT/1974 
UNKNOWN, Internal. Joint Commission 

16.0041 REGULATION' OF GREAT LAKES 
LEVELS REPORT TO THE INTF.RNATION/ 
COMMISSION BY THE INTERNATIONAL 
LAKES LEVELS BOARD 
UNKNOWN, Intermit. Joint Commission 

16.0076 NATIONAL ATMOSPHERIC SCIENC' 
GRAM ■ FISCAL YEAR 1974 
UNKNOWN. U.S. Exec. Office of the Pres., Off- 
& Technology 

16.0097 THE POUCH DEPARTMENT IN' NATU 
ASTER OPERATIONS 

J.M. HROOKS , Ohio State University, Disaster 
Center 

16.0099 THE WARNING SYSTEM IN DISASTF 
TIONS - A SELECTIVE ANALYSIS 
R.T MCLUCKIE, Ohio Stale University. Disastci 
Center 

16.0104 ENVIRONMENTAL GEOLOGIC ATLAS 
TEXAS COASTAL ZONE, OALVESTON-f 
AREA 

W.L- FISHER , Univ. of Texas, Bureau of Econoi 
gy 


SUPPOR I 1NU OKGANI4A I1UN 


MULTIPLE HAZARDS 


OHIO STATE GOVERNMENT • COLUMBUS 

16.0016 ANALYSIS OF EMERGENCY MEDICAL SER¬ 
VICES COLUMBUS ANI) ALL FRANKLIN COUNTY 
POLITICAL SUBDIVISIONS 
R.C CHASE, Ohio State University, School of Medicine 

R W JOHNSON FOUND • NEW BRUNSWICK. NJ 

16.0029 A NATIONWIDE PROGRAM TO DEVELOP RE¬ 
GIONAL EMERGENCY MEDICAL COMMUNICA¬ 
TIONS SYSTEMS 

D. MCCONNA VGHE Y, Natl. Acad, of Sciences 

TEXAS A & M UNIVERSITY SYSTEM 

16.0024 THE ROLE OF HELICOPTERS IN EMERGENCY 
MEDICAL CARE SYSTEMS 

U P. SXOGM/1A/. Texas A & M University System. School 
of Engineering 

1J.S DEPT. OF AGRICULTURE • CS.It S 

16.0021 MANAGEMENT OF INSURABLE RISK 
MB. UADENHOP, Untv of Tennessee. Agricultural Experi¬ 
ment Sta. 


U S. DEPT OF COMMERCE - E.S.S A. 

16.0043 ESSA AND OPERA I ION FORESIGHT 

UNKNOWN, U S- Dept, of Commerce, Natl Oceanic & 
Atmos. Admin. 

U S. DEPT OF COMMERCE - N O S. 

16.0030 natural disasters • some empirical 

AND ECONOMIC CONSIDERATIONS 
G.T. SAY, U S. Dept. oT Commerce, Natl. Bureau of Stan¬ 
dards 

16.0073 BUILDING PRACTICES FOR DISASTER MITIGA¬ 
TION 

R.N. WRIGHT, U.S. Dept of Commerce. Natl. Bureau oT 
Standards 


U.S DEPT. OF COMMERCE - N O A.A. 

16.0045 SUMMARY REPORT • WEATHER MODIFICA¬ 
TION - FISCAl- YEARS I960. 1970, 1971 
R C . KOCH , Geomci Incorporated 

16.0046 FEDERAL PLAN FOR WEATHER RADARS 

UNKNOWN, U.S. Dept, of Commerce, National Weather 
Service 

16.0066 WEATHER & CLIMATE MODIFICATION 

PROBLEMS AND PROGRESS 
UNKNOWN. Natl Acad, of Sciences 

16.0067 WEATHER SATELLITE CAPABILITIES 

PRESENT AND FUTURE 

R.L. PYLE, U.S. Dept, of Commerce. Natl. Environ. Satel- 


16.0069 FEDERAL PLAN FOR METEOROLOGICAL SER¬ 
VICES & SUPPORTING RESEARCH - FISCAL YEAR 
1973 

UNKNOWN, U.S. Dept, of Commerce. Natl. Oceanic & 
Atmos. Admin 

16.0070 FEDERAL PLAN FOR METEOROLOGICAL SER¬ 
VICES iS SUPPORTING RESEARCH • FISCAL YEAR 
1975 

UNKNOWN. U.S. Dept, of Commerce, Natl Oceanic & 
Atmos. Admin 

16.0071 A FEDERAL PLAN FOR NATURAL DISASTER 
WARNING AND PREPAREDNESS 

UNKNOWN, U.S Dept, of Commerce, Nall Oceanic & 
Atmos Admin. 

16.0072 PLAN TO IMPROVE LOCAL WEATHER 
FORECASTS 

l.'NKNOWN, U.S Dept of Commerce, Off. of Plans A 
Programs 

16.0090 WEATHER MODIFICATION - FISCAL YEARS 
I 909. 1970, 1971 

UNKNOWN, U.S Dept of Commerce, Natl Oceanic A 
Atmos. Admin 

16.0091 CLIMATES OF THE STATES • CLIMATE OF 
NEW YORK 

AM PACK, U.S Dept, of Commerce, Natl Oceanic A At¬ 
mos. Admin. 

16.0092 OPERATIONS OF THE NATIONAL WEATHER 
SERVICE 

UNKNOWN, U.S Dept of Commerce. National Weather 
Service 

U S. DEPT OF DEFENSE - ARMY 

16.0007 MILITARY BLOOD HANKING (CIVIL DIS¬ 
ASTERS) 

T'.R. CAMP, U S Army. Medical Research Labormor) 

16.0008 BODY RECOVERY DOG 

W.L QUINN, U.S. Army. Land Warfare Laboratory 

16.0026 DEBRIS CLEARING TIMES AEEEC11NG CRITI¬ 
CAL SURVIVAL ACTIONS 
T.N. WILLIAMSON, Jacobs Associates 

16.0027 IMPROVISING ELECTRIC POWER FROM IN- 
DljCTlON GENERATORS DURING PROLONGED 
POWER OUTAOES 

R.H. BLACK, U R S Systems Corporation 

16.0033 COMMUNICATIONS IN NATURAL DISASTERS 
R.A STALLINGS, Ohio State University, Disaster Research 
Center 

16.0037 OPTIMUM UTILIZATION OF GOVERNMENT 
AND NON-GOVERNMENT COMMUNICATIONS 
RESOURCES 

A.W. WIEGAN'T, Stanford Research Institute 

J6.0044 MINIMIZING DAMAGE TO REFINERIES FROM 
NUCLEAR ATTACK. NATURAL AND OTHER DIS¬ 
ASTERS 

M.M. STEPHENS, U.S. Dept, of the Interior, Office of Oil 



U S. DEPT. or HLTII FD & WEI.. • 


J l. COSTAN'/.A, Serendipity Incorporated 

16.0053 NATURAL DISASTER OPERATIONS PLANNING 
C.T RAISE)', St.mfnrd Research Institute 

16.0057 ON ESTIMATION OF MAXIMUM WIND SPEEDS 
IN TORNADOES AND HURRICANES 
p DERCARaREDIAS. TRW Incorporated 

I 6.0059 E ME KG F NCY OPERATIONS CONTINGENCY 
PLANNING • NEW ORLEANS. LOUISIANA 
.4.1. AHLRSMAN, System Development Corporation 

16.0061) DEVELOPMENT OF IMPROVED EMERGENCY 
OPERATIONS SIMULATION TRAINING <EOST) 
TRAINING PROCEDURES 
R.C l/ARKER, SyHem Development Corporation 

16.0078 LABORATORY STUDIES OF THE EFFECTS OF 
PHYSICAL HAZARD ON SHELTER MANAGEMENT 
BEHAVIOR - PHASE I • STUDY PLAN 
T.R ARMSTRONG, Amer Inst For Res 

16.0079 THE INVESTIGATION OF SHELTER MANAGE¬ 
MENT AND CONTROL IN NATURAL DISASTER 
R.A (. OLLISS, Amer Inst. For Res. 

16.0085 AN ANALYSIS OF OPERATING SYSTEM EF¬ 
FECTIVENESS ■ FOCUS ON THE BEHAVIOR OF 
LOCAL COORDINATORS 

C.T. GRIFFIS, Iowa Stale University, School of Science 

16.0086 ROLE PERFORMANCE IN THE OPERATING 
SYSTEM - CIVIL DEFENSE OPERATIONS IN DIS¬ 
ASTER 

C L. MULFORP, Iowa State University. School of Science 

16.0087 SECURING COMMUNITY RESOURCES FOR SO¬ 
CIAL ACTION 

C.L MULFORP, Iowa State University, School of Science 

16.0098 A PERSPECTIVE ON DISASTER PLANNING 
R.R. DYNES, Ohio State University. Disaster Research 
Center 

16.0101 DISASTER RELIEF • DOMESTIC ACTION In 
THF. SPOTLIGHT 
F. J. RUSH, U S Army. War College 

16.0J07 EXPEDIENT AM AND FM BROADCAST AN¬ 
TENNAS 

/).£". PAULEY, Gautney & Jones Comm. Inc. 

16.0108 AREA-W/DE DISASTER RESPONSE - CIVIL 
PREPAREDNESS AND REGIONAL COUNCILS 
R J MARSHAK, Human Sciences Research Inc 


U S DEPT. OF DEFENSE • D.S.A. 

16.0106 SOIL POLLUTION - EROSION EFFECTS IN SOIL 
UNKNOWN, U.S. Dept, of Defense, Defense Documenta¬ 
tion Center 

U.S. DF.PT. OF DEFENSE - NAVY 

16.0010 SEARCH AND RESCUE COMMUNICATION- 
GLOBAL RESCUE ALARM NET lORAN) 

W,R. CRAWFORD, U.S. Navy, Air Test Center 


16.0002 CONSULTATIVE PSYCHIATRIC 
INDIVIDUALS AND COMMUNITY 
AGENCIES IN RAPID CITY. SOUTH D/ 
C.L. KEENER, Unknown Inst, or Indiv. Grn 

16.0006 A SIMULATION MODEL FOR 
MEDICAL SYSTEMS 

HE. SMAI.LEY, Georgia Inst of Teel 
Systems Research Center 

16.0011 PUBLIC HEALTH SERVICI 
ASSISTANCE REPORT JULY I967 JUN 
UNKNOWN, U.S. Dept of Hltli Ed & 
Scrv & M.H. Aditi. 

16.0018 SYSTEMS ANALYSIS OF EMOR 
DELIVERY 

II'./' HAMILTON, Univ of Pciinsylvm 
Medicine 

16.0100 ORGANIZATIONAL RESPONSES 
COMMUNITY CRISES 
E.L. QUARANTELU, Ohio State Urmersit 
cial Science 


U.S DEFT OE HOUSING A URBAN DEV 

16.0005 THE FEDERAL RESPONSE I 
STORM AGNES; A REPOR T TO I HE 
MITTEI- ON PUBLIC WORKS. StJIlCC 
DISASTER RELIEF 

UNKNOWN, U.S. Exec. Oftke of the Pro 
geney Preparedness 

16.0023 DESIGN TO ESTABLISH A EE 
FOR EMERGENCY MEDICAL CA 
METROPOLITAN NASIIVILLE-MIDDI. 
REGION 

CM. GOSHEN, Urban Ohs of Met Nasloill 

16.0025 URBAN GEOLOGY • PLAN FOR 
THF. NATURE, MAGNITUDE. AM 
GEOLOGIC HAZARDS AND RF.CON 
FOR THEIR MITIGATION (AUMREV) 
UNKNOWN, State Div. of Mines & Geolog 

16.0038 URBAN GEOLOGY PLAN FOR 
THK NATURE, MAGNI TUDE, & COS H 
1C HAZARDS & RECOMMEND ATTOh 
MITIGATION (ADBREV) 

J.T. ALFOIlL, Slate Div. of Mines & Geoloj 

16.0050 PUBLIC SARETY SUBSYSTEM 
ANALYSIS OVERVIEW 
UNKNOWN, Unknown Inst, or Ituliv. Grant 

16.0051 PUBLIC SAFETY SUBSYSTEM 
TUAUZATION TASK COMPLETION RI 
UNKNOWN. Unknown Inst, or Indiv. Grant 

16.0058 THE SEISMIC SAFETY STUD 
GENERAL PLAN 

I). ARMSTRONG, Tri Cities Seismic Safe. S 


SUPPORTING ORGANIZATION 


MULTIPLE HAZARDS 


16.0080 SARASOTA • ZONING AND SUBDIVISION CON¬ 
TROLS REVIEW. ANALYSIS. AND RECOMMENDA¬ 
TIONS CONCERNING CURRENT REGULATIONS 
E.R BARTLEY. Vamps Hay Regional Plan. Conn. 

16.008! A COMPREHENSIVE PLAN POR STEPHENSON 
COUNTY. ILLINOIS 

UNKNOWN, Stephenson Co Planning Comm 

16.0083 ZONING ORDINANCE • KNOX COUNTY, INDI¬ 
ANA 

UNKNOWN, Clyde E Williams & Assoc. Inc 

16.0088 ZONING ORDINANCE AND ORDER. PIKE 
COUNTY. ELKHORN CITY. KENTUCKY 
UNKNOWN. Stale Program Dev Office 

16.0089 ZONING ORDINANCE - PAINTSVILLE. KEN¬ 
TUCKY 

UNKNOWN, Stale Program Dev Office 

16.0093 RE DRAFT OP SEEKONK ZONING MY LAW. 15 
NOVEMBER I960 

J. BLACKWL/J.. State Dept of Community Afrs. 

16.0095 COMPREHENSIVE PLAN • REPORT C. IMPLE¬ 
MENTATION • VILLAGE OF EAST AURORA. N.Y.. 
TOWN OF AURORA, N Y 
UNKNOWN. Aurora Planning Board 

16.0096 THE CHARLOTTE CONSORTIUM TASK I RE¬ 
PORT • VOLUME IIA • ANALYSIS OF MUNICIPAL 
ACTIVITIES • PUBLIC SAFETY SUBSYSTEM 
UNKNOWN, Unknown Inst or Intliv. Grant 

16.0102 MYRTLE BEACH. SC • COMPREHENSIVE 
DEVELOPMENT PLAN 
UNKNOWN, Slate Planning & Grants Div 

16.0103 THE WICHITA FALLS CONSORTIUM PHASE | 
REPORT VOLUME 111 ■ ANALYSIS OF MUNICIPAL 
ACTIVITIES - SECTION IV - PUBLIC SAFETY 
SUBSYSTEM 

UNKNOWN, Unknown Inst, or Intliv. Grant 

U S. DEPT. OF INTERIOR - GEOLOGICAL SURVEY 

16.0054 ENVIRONMENTAL PLANNING AND GEOLOGY 
- PROCEEDINGS OF THE SYMPOSIUM ON EN¬ 
GINEERING GEOLOGY IN THE URBAN ENVIRON¬ 
MENT 

O R. NICHOLS, U S Dept, of the Interior. Geological Sur¬ 
vey 

16.0055 GEOLOGIC ENVIRONMENTAL MAPS FOR 
LAND-USE PLANNING. CALIFORNIA 
Ell. PAMPFYAN, U.S Dept, of the Interior, Geological 
Survey 

16.0056 SOIL ENGINEERING RESEARCH - CALIFORNIA 
T.L. YOUD, U.S Dept of the Interior. Geological Survey 

16.0074 SEISMIC HAZARDS AND LAND-USE PLANNING 
D R. NICHOLS, U.S. Dept of the Interior. Ocological Sur- 


U.S DEPT OF INTERIOR - O.WRT 

I6.00H4 ECONOMIC FACTORS AFFECTING CHANGE IN 
THE INTENSITY OF FLOOD PLAIN USE 
J.R. BARNARD, Iowa State University, Water Resources 
Research Inst. 

US. DEPr OF JUSTICE 

16.0042 EMF.RGF.NCY EQUIPMENT STANDARDS 
A T HORTON, U S Dept, of Commerce. Natl Bureau of 
Standards 

U.S DEPT. OF TRANSPORTATION - COAST GUARD 

16.0009 GLOBAL RESCUE ALARM NETWORK (GRAN) 

/'. YlU.ONh, U.S. Natl. Aero. & Space Adm., Goddard 
Space Flight Center 

16.0015 DEVELOPMENT OF A DISTRESS ALERTING 
AND LOCATING SYSTEM (DAl.S) FOR SEARCH 
AND RESCUE MISSION 
UNKNOWN, Bcukers Laboratories Inc. 

U.S. DEPT. OF TRANSPORTATION • F.H A 

16.0012 HELICOPTER AMBULANCE SERVICE TO 
EMERGENCIES 

UNKNOWN, State Dept, or Health 

16.0013 COORDINATED ACCIDENT RESCUE EN- 
DF.AVOR. STATE OF MISSISSIPPI (PROJECT CARE- 
SOM) - VOLUME 1 - OPERATION STRUCTURE AND 
PROCEDURES 

J.E. CLARK, Mississippi St University, School of Engineer¬ 
ing 

16.0014 CONSOLIDATED SYSTEMS OF EMERGENCY 
SERVICES • NEBRASKA (PROJECT 20/20) 

D G PHNTERMAN, State Off. of the Adjl. Gen 

16.0031 EVALUATION OF EMERGENCY CALI. 
SYSTEMS 

R.H. EMERY. U.S Dept, or Transportation, Federal 
Highway Administration 

16.0035 NATURAE ENVIRONMENT At. HA7.AROS AND 
THEIR RELATIONSHIPS TO PLANNING. LOCATION 
AND DESIGN OF TRANSPORTAT ION FACILITIES 
SKOG* Stale Highway Department 

U.S. DEPr. OF TRANSPORT ATION - N.H.T S.A 

16.0003 DF.VELOPMENT OF TRAINING PROGRAM FOR 
EMERGENCY MEDICAL SERVICE PROGRAM AD¬ 
MINISTRATION 

UNKNOWN, Dunlap & Associates Inc. 

U.S. DEP|‘. OF TRANSPORTATION - OFF'. SEC. 



U S DEPT OF TRANSPORTATION • U.M.T.A. 

J6.0034 DESION AND IMPLEMENT A TRANSIT SYSTEM 
FOLLOWING A NATURAL DISASTER 
UNKNOWN, Luzerne Co. Transp. Authority 


U.S. EXECUTIVE OFFICE - O E.P. 


RESEARCH IN THE FIELD ' 
SYSTEMS. OPERATIONS, AND SEI 
GENCY MEDICAL SERVICES 
//. FLAAS, Univ of Tennessee, School of 

16.0028 ASSESSMENT OF RESEARCH 
HAZARDS 

J.F.. HAAS, Univ of Colorado, School of 


16.0077 REPORT TO THE CONGRESS - DISASTER 
PREPAREDNESS 

UNKNOWN. US. Exec. Office of the Pres., Off of Emer¬ 
gency Preparedness 


u s. natl. aero & space adm. 

16.0047 A DlOITAL SIMULATION OE MESSAGE TRAF¬ 
FIC FOR NATURAL DISASTER WARNING COMMU¬ 
NICATIONS SATELLITE 

G'.F HEIN, U S. Natl. Aero. & Space Adm . Lewis 
Research Center 

16.0048 DISASTER WARNING SATELLITE STUDY 

UNKNO IEA/. U.S. Natl. Aero. & Space Adm., Lewis 
Research Center 


U.S NATL. SCIENCE FOUNDATION 
16.0022 EVALUATION OF POLICY-RELATED 


16.0061 A COMPARATIVE ANALYSIS 
PORT OF AND RESIS TANCE TO Wl 
CATION PROJECTS 
J.L. HAAS. Univ. or Colorado. Graduate ' 

16.0062 UNIVERSITY-INDUSTRY W 
HAZARDS AND DAMAGE RELATF.I 
EARTH MATERIALS 
!). RICHARD, Univ. of Denver. Graduate 

16.0082 CLIMATOLOGICAL ASSESSMI 
EFFECTS ON PRECIPITATION - PAP 
F A HUFF. Slate Water Survey 

16.0094 COLLABORATIVE RESEARCI 
HAZARDS 

/Ml’. KATES, Clark University. Graduate 

16.0109 BUILDING STANDARDS 
EARTHOUAKE HAZARD FOR THI 
BASIN 

It. GCW/:N. Univ. of Washington. School 


PERFORMING ORGANIZATION INDEX 


Agric. Res. & Educ Center . Relle Glade, Flniitlu, 10.0028. 

Albuquerque Urban Observatory ...Alhnt/tten/ue, New Me\uo, 
6.0128, 

Amer Inst, for Res. ...Miami, Florida, 16.0078. 16.0070. 

Amer. Soc. of Civil Engrs .. New York, New York, 6.0132. 
6.0338. 6 0339 

Arctic Inst, of North America ...Washington, Distent of Colum¬ 
bia, 10.0025. 15.0014. 

Arizona State University ...Tempe, Arizona, 1.0007. 

Atmospherics Incorporated ...Fresno, California . 2.0008 

Auburn University ...Auburn, Alabama, 5.0001, 6 0157 

Aurora Planning Board ...Aurora, Now York, 6.0332. I6.009S. 

Battellc Memorial Institute ...Columbus, Ohio, 3.0265 

Battelle Memorial Institute ...Richland, Washington, 7.0017. 

Beukers Laboratories Inc. ...Smithtown, New York, 16.0015. 

Boise State College ...Raise, Idaho, 6.0003. 

Bullitt Co. Planning Comm. ...Shepherdsvi/le, Kentucky, 6.0286. 

Calif. Inst. <>r Technology ...Pasadena, California. 3.0001, 
3.0041. 3 0042, 3.0043, 3.0044, 3.0045. 3.0139, 3.0140, 

3.0141, 3.0142, 3.0143, 3.0144, 3.0145, 3.0146, 3.0147, 

3.0148. 9.0004, 10.0002. 13.0002. 

Calspan Corporation .. Buffalo, New York, 8.0121. 

Central New York. Reg. Pin. Bd. ...i’yrnt'im', New York, 6.0133. 

Clark University ...Worcester, Mown Intsetts, 160094. 

Clatsop Tillamook Intergov. ...Cannon /leach. Oregon, 6.0352. 

Clyde E Williams &. Assoc. Inc ..Indianapolis, Indiana, 6.0268, 
16.0083. 

Coast Code Administration ...Gulfftort, Mississippi, 8.0010. 

Colorado State University ..Fort Collins. Colorado, 1.0011, 

5.0027, 6.0050, 6-0189. 60190, 7.0013. 8.0066. 8.0067, 

8.0068, 8.0069. 12.0028. 

Columbia Co. Planning Dept. ...Hudson, New York, 6.0333. 

Columbia University ...New York, New York, 9.0017, 9.0056. 

Columbia University ..Palisades, New York, 3.0258, 3.0259, 
3.0260. 3.0261, 3.0262, 3.0263. 

Cornell University ...Ithaca, New York, 3.0257, 5.0021,6.0334, 
6.0335. 

Council on Intergov Relations ...Sacramento, California, 
6.0042, 6.0178, 6.0179. 

Dallas Water Utilities Dept. ..Dallas, Te.\as, 1 6.OIOS- 

Diversified Consultants Inc. ...Jackson, Mississippi, 6.0307, 
6.0308. 

Dunlap & Associates Inc. ...Darien, Conneclictil, 16.0003. 

East Cent. Florida Reg Coun. ...Titusville, Florida, 6.0072. 

East Tenn. State University ...Johnson City, Tennessee, 9 0063. 

Eastern Penn. Psych Institute ...Philadelphia, Pennsylvania, 
6 . 0010 . 

Environmental Res. Corporation .. Las Vegas, Nevada. 3.0244. 

Environmental Res. Inst. Mich. ...Ann Arbor, Michigan, 6.0298. 

Fed. City College ..Washington. District of Columbia, 6 0016. 

Flight Test Research Inc. . .Long Reach. California, 2.0009. 

Gautney Si Jones Comm. Inc. ...Falls Church, Virginia, 
16.0107. 

Genesee Finger Lake Reg. Board ...Rochester, New York, 
6.0340. 

Geomct Incorporated ...Rockville. Maryland, 16.0045. 

George Washington University ... Washington, District of Colum¬ 
bia, 16.0004. 


Georgia Inst of Technology ...Atlanta, Georgia, 3.0202, 6 0073, 
6.0074, 6,0238. 6.0239. 6.0240, 6,0241. 6 0242. 6 0243, 
16.0006 

Glendora City Government . .Glendora, California. 6 0170, 
9.00 26. 

Gulf Unlv. Res. Consortium ...Galveston, Texas, 8.0049. 

Hamel Geotechnical Consultants ...Rapid City, Ntmi/i Dakota, 
9,0021. 

Harvard University ...Cambridge, Massachusetts, 8.01 1 7. 

Hazleton Nanttcoke M.H. & MR. ...Nanttcoke, Pennsylvania, 
6.0009. 

Hughes Aircraft Company ...Fullerton, California, 16 0036. 

Human Sciences Research Inc. .Mclean, Virginia, 16.0108 

Hydrocomp International ..Palo Alto, California, 6.0177. 

1 I T Research Institute ...Chicago, Illinois, 3.0204, 5.0044. 

I N I' A S A Incorporated .. Menlo Park, Californio, 6.0173, 
6.0174. 6.0175. 

Illinois Inst for Envir. Olty ...Chicago. Illinois, 6.0083. 

Inst, for Defense Analysis ..Arlington, Virginia, 5.0023, 6.0032, 
8.0017. 

Internal. Joint Commission ...Washington, District of Columbia, 
6.0052, 16.0040. 16.00-U. 

Iowa State University ...Antes, Iowa, 6.0089, 6.0272, 6.0273, 
15.0008. 16.0084. 16.0085, 16.0086, 16.0087. 

Jacobs Associates Son Francisco, California, 16.0026 

John A. Blume Sc Associates ...San Francisco, California, 
3.0013, 3.0014, 3.0015. 3.0016. 3.0017. 3.0018, 3.0048. 
3.0154. 

John H. Wiggins Company ...Redondo Reach, California, 
3.0008, 3.0009. 

Johns Hopkins University ...Rahioiorv, Maryland, 8.0009. 

Kansas State University ...Manhattan, Kansas, 2.0013. 

Lamar University ...Ueaumoot, Texas, 10.0032. 

Lehigh University . .Bethlehem, Pennsylvania, 13.0029. 

Lincoln Co. Planning Dept. ...Newport, Oregon , 6 0354. 

Lockwood Andrews & Newman Inc. ...Houston, Texas, 6.0385. 

Los Angeles Co. 13d. of Supvrs. ...Los Angeles, California, 
3.0004, 3.0101. 

Louisiana Slate Univ. Systems ...Raton Rouge, Louisiana, 
2.0014, 8 0008, 8.010.3. 

Lower Minn. Riv. Wtrshed Dist ...Savage, Minnesota, 6.0302. 

Luzerne Co. Transp. Authority ...Wilkes Borre, Pennsylvania, 
16.0034. 

Luzerne Wyoming Co. M.H. Frog. ...Wilkes Rarre, Pennsyl¬ 
vania, 6.001 1. 

M B Associates ...San Ramon, California, 11.0002. 

Macon Co. Regional Plan Comm. .. Decatur, Illinois, 6.0258. 

Marlon Co. Metrop. Dev. Dept ../ndiana/wlis, Indiana. 6.0087. 

Mass. Inst, of Technology ...Cambridge, Massachusetts, 3.0026, 
3.0061. 3.0062. 3.0063, 3.0064, 3.0226, 3.0227. 3.0228. 
3 0229, 3.0230,6.0)07, 12.00)8. 

Mathematica Incorporated ...Bethesda, Maryland, 6.0101. 

Miami Federal Executive Board ...Miami, Florida, 8.0026. 

Michigan State University ...Fast Lansing, Michigan, 5.0014. 

Middle Georgia Area Flan. Com. ...Macon, Georgia, 6.0245. 

Mississippi Ark. Tcnn. Council ...Memphis, Tennessee, 3.0069, 
3.0269, 3.0270. 
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Mississippi St. University .. State College, Mississippi, 2.0015, 
5.0017. 6.0007. 10.0008. 16 0013 

Montana State University ...Bagman, Montana, 1.0004, 
1.0005. 1.0013. 6 0125. 6.0126.6.0321. 

Natl Acad of Sciences ...Was/iing/on. Disfrirf of Cofnmhin, 
3.0186, 5.0008, 5.0009, 10.0026. 16.(1029, 16.0063. 

16.0064, 16.0065, 16.0066 

Natl. Center for Atmnsph Res. . Boulder, Colorado. 70010, 
7.0011 

Natl. Res. Council ..Washington, District of Columbia, 3.0054. 

New York Ocean Science Lab. ...Montauk, Slew York, 15.0028. 

North Artier. 'Weather Consult. ...Coleia, Californio, (U))7l. 

North Dakota State University ...Forgo, North Dakota, 2.0020, 
7.0006. 

North Kennebec Reg. Pin. Comm ...WaterviUe, Maine, 6 028g. 

Northern Ariz. University ...Flagstaff, Ariona, 5.0002. 

Northwestern University Evanston. Illinois, 6.0259. 

Oak Ridge National Laboratory ..oak Ridge, Tennessee, 
3.0271. 3.0272. 

Ocean Data Systems Inc. ...Rockville, Maryland, 8.0105. 

Ohio State University ..Columbus. Ohio, 60345, 6.0346, 
6.0347, 6.0348. 9.0057, 9.0058. 9.0059. 9.006U, 16.0016, 
16 0017. 16.0033. 160049. 16.0097, 160098. 160099, 
16.0100. 

Ohio University ...Alliens, Ohio, .3.0264. 

Old Dominion University ...Norfolk, Virginia, 5.0032. 

Oregon State University . Corvallis, Oregon, 6.0353, 9.0(320. 
15.0033, 

Palm Beach Co. Area Plan. Btl. ...West Paha llcach, Florida, 
6.0235, 6.0236. 

Parsons lurden Corporation ...Now York. New York. 2.0001. 

Penn. State University ...Urifversify Park, Pennsylvania, 2.0007. 
3.0268. 6.0N4. 6.0145. 6.0146, 6.0360. 6.0361. 8 0125. 

Princeton University ...Princeton, New Jersey, 3.0068, 8.0120. 

Public Administration Service ...Chicago, Illinois. 3.0022. 

Purdue University ...Lafayette, Indiana, 3.(3023. 3.0215, 6.0088, 
6.0269, 6.0270. 6.0271. 7.000«1, 8.0102. 

Resources Development Consult. . Fort Collins. Colorado, 
6.0191. 

Rocky Mtn Forest 6t Range Sta. ...Laramie, Wyoming, 
11-0008. 

Rutgers the State University ...New Brunswick, New Jersey, 
6 0323, 6.0324. 

San Diego Co. Comp. Plan Org. ...Son Diego, California, 
6.0046. 6.0047. 

San Diego Reg. Comp. PI. Org. ...Son Diego. California, 6.0181 

Serendipity Incorporated ..Chtuswonh, California, 16.0052. 

Shannon & Wilson Incorporated ...Seattle, Washington, 3.0278. 

Smithsonian Institution ...Washington, District of Columbia, 
8.0003. 

Smithsonian Institution ...Cambridge, Massachusetts, 5.0013. 

Sooth Alabama Reg Plan. Comm ..Mobile, Alabama, 60158. 

South Dakota State University ... [hookings. South Dakota, 
6.0030. 

Southwestern 111. Plan. Comm. ...Collinsville, Illinois, 6.0084. 

St. Louis University ...St. Louis, Missouri. 3.0235. 3.0236. 
3.0237. 3.0238, 3.0239, 3.O240, 3.0241. 

Stanford Research Institute ...Menlo Pork, California, 16.0001, 
16.0037. 16.0053. 

Stanford University . Palo A/to, California, 3.0040, .3.0136, 
3.0137, 3.0138. 9.0003 

State Bur. of Highways ...Lexington, Kentucky, 9.0015. 
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State Dept, of Fnv. Conscrv. Albany, New 

60131. 

State Dept of Health ...Minneapolis, Minnesota, 
State Dept, of Highways ...Lansing, Michigan, 9 
State Dept of Highways ...Oklahoma City, OklnI 
State Dept of Highways ...Olympia, Wash. 
1.0006. I 0014. 

State Dept of Pub Welfare ..('amp Hill, Penns; 
State Dept, of Transportation ...Saaamento, Cal 
State Dept of Transportation ...Columbus, 
10.0031. 

Stale Dept of Water Resources ..Sacranic 
.1.0046, 6.0044. 

State Div. of Comp Planning .. Austin, Texas, 6 
Slate Div of Gcolog. Survey Columbus, 
15.0031. 

Slate Div. of Geolog. Survey Sandusky, Ohio, 
State Div. of Highways Sacramento, Cali 
9.0005, 9.0006, 9.0037, 9.0038. 

State Div of Mines & Geology .Sacranic 
1.0003, 2.0002, 3.0011, 3.0047, 4.0001. 5 
7.0009. 8.0018, 9.0007. 10.0003, 11.0 

13.0003, 14.0003. 15.0003, 16.0025. 16.0038 
State Div. or Res. ... Frankfort, Kentucky, 9 0014 
State Div of Voc. Rehab. . .Charleston. West VU 
State Div of Water Resources .Albany, New 17 
State Gcol. Survey ...University, Alabama, 6.003 
State Gcol. Survey ...(Jrbano, Illinois, 9 0011 
Slate Gcol. Survey ..Jackson, Mississippi, 9.0053 
State Gcol Survey ...Vermillion, South Dakota, 9 
State Highway Commission ..Topeka, Konsos, 9. 
State Highway Commission ...Augusta, Maine. 6 
State Highway Department ...Phoenix, A/tonu, l( 
State Highway Department ..Little Rock, Arkans 
State Highway Department ...Fargo, North Doko 
State Legislature ..Sacramento, California, 3.015 
Slate Materials & Res Dept. ...Sm unm-mo. Cm 
3 0152. 9 0039. 

State Off. of Plan. Services . Album-, New 
6.0330 

State Off of the Adjt. Gen. . Lincoln, Nebraska, 
State Planning *4 Com Aff. Agy ...Hoist-, Idaho, 
Slate Planning & Grants Div. ...Columbia, .' 
6.0363. 16.0102. 

State Planning Board ...Sanimce, Puerto Rico, 6. 
State Planning Commission Nashville, Tenncsst 
Slate Program Dev Office Frankfort, Kn 
6.0284. 16.0088, 16.0089. 

State Res. & Dev. Center ...Jackstm, Miss- 
8 . 0012 . 

State University of New York llinghanin, 
15.0(127. 

Slate University of New York ...ft/i«c«, New 
6.0337. 

Slate Water Rcsour. Hoard ..Oklahoma C 
6.0350, 6.0351. 

State Water Survey ... Chicago, Illinois, 2.001 I 
Stale Water Survey ...Urhona, Illinois, 2.0012. i 
7.0008, 12.0017. 12.0032, 12.0033. 12.(1 
16.0082. 

Stephenson Co. Planning Comm. ...Freeport, i 
16.0081. 

Stone & Webster Engin. Corp. ...Boston, Massac 
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Tampa Bay Regional Plan. Coun. ...if. Petersburg, Florida, 
6.0231,6.0232, 16.0080. 

Tetra Tech Incorporated ...Pasadena, California, 13.0015. 

Tetra Tech Incorporated ...Arlington, Virginia, 12.0041. 

Texas A & M University System .College' iintion, Tt’.vns, 
6.0151, 6.0379, 8.0128, 10.0001, 15.0035, 15.0036, 

16.0024 

Texas A & M University System ...Prairie View, Texas, 3.0274 

Texas Technological University ...Lubbock, Te.uis, 5.0022, 
6.0387, 12.0002, 12.0040. 

Tcxoma Regional Planning Comm ...Denison, Texas, 6.0381. 

Transportation Res Board ...Washington, District of Columbia, 
9 OOlO. 

Tri Cities Seismic Safe. Study ...Richmond, California, 3.0149. 
16.0058 

Tuscaloosa Area Coun. of Gov. ...Tuscaloosa, Alabama, 6.0159, 
6.0160. 

U R S Systems Corporation ...San Mateo, California, 80056, 
16.0027. 

U.S. Air Force ... Washington, District of Columbia, 8 0071, 
12 0003. 

U S. Air Force . Uellevillc, Illinois, 6.0081, 8.0029, 12.0016, 
12.0029. 

U.S. Air Force Dayton, Ohio, 5.0030. 

U.S. Army ... Mobile, Alabama, 6.0033. 

U.S. Army ...Davis, California, 6 0037, 6.0038, 6.0167 

U.S. Army ...Los Angeles, California, 3.0005, 6.0172. 

U.S. Army ...Washington, District of Columbia. 3.0187, 60053, 
6.0054,8.0019,8.0072.8.0073, 13.0019, 15.0004. 15.0015. 

U.S. Army ...Jacksonville, Florida, 8.0025, 15.0006. 

U S. Army ...Savannah, Georgia, 8 0028, 15.0007. 

U.S. Army ...Honolulu, Hawaii, 6.0247. 

U.S. Army luunpaign, Illinois, 3 0203. 

U.S. Army ...Chicago, Illinois, 15.0019. 

U.S. Army ...Fort Knox, Kentucky, 16.0007. 

U.S. Army ...New Orleans, Louisiana, 6.0095, 6.0096, 6.0097, 
6.0098, 60099, 6.0100. 8.0030, 8.0031. 8.0032, 8.0033, 
15.0021. 

U.S. Army ...Aberdeen Proving Ground, Maryland, 16.0008. 

U.S. Army ...tidgewood Arsenal, Maryland, 3.0217. 

U.S. Army ..Waltham, Massachusetts, 6.0108, 6.0109, 6.0110. 
6.01 1 I. 8.0034, 8.0035. 8.0036. 8.0037. 

U.S. Army ...I't'c/csbnrg, Mississippi, 3.0065, 3.0066, 3.0067, 
3.0232, 3.0233. 3,0234. 4.0002, 4.0003, 6.0116, 6.0117, 

6.0118, 6.0119, 6.0120, 6.0121, 6.0312, 6.0313, 6.0314, 

8.0013, 8.0014, 8.0038. 8.0039. 8.0040. 8.0041, 8.0042, 

8.0043, 8.0044, 8.0045, 8.0046, 8.0047, 8.0048, 8 0119, 

10.0009, 10 00] 0, 10.0030, 13.0009, 13.0010, 13.0026, 
13.0027, 13.0028. 

U S- Army ...Kansas City, Missouri, 6.03 1 5. 

J.S. Army ...Sf. l.ouis, Missouri, 3.0242, 6.0320. 

U.S. Army .. Omaha, Nebraska, 9.0054. 

J.S. Army ...Watervllet, New York, 15.0009. 

J.S. Army ...Tulsa, Oklahoma, 6.0141, 6.0142. 

J.S. Army ...Portland, Oregon, 3.0267. 

J.S. Army ...Carlisle, Pennsylvania, 16.0101. 

J.S. Army ...Philadelphia, Pennsylvania, 15.0010. 

J.S. Army . .Pittsburgh, Pennsylvania, 6.0358. 

J.S, Army ...Galveston, Texas, 6.0152. 

J.S. Army ...Norfolk, Virginia, 8.0050, 15.0011. 

I. S. Army ...//iinringtim, IFesf t'irgim'n, 6.0405. 

J. S. Atomic Energy Commission ...Los Alonws, New Mexico, 
12.0019. 

U.S. Coastal Bend Reg. Comm. ...Corpus Chrisll, Texas, 6.0380, 
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U.S. Dept, of Agriculture ...Riverside, California, 5.0006, 
5.0007, 5.0040, 6.0041. 15.0002. 

U.S Dept of Agriculture .. Fort Collins, Colorado, 1.0012. 

U.S. Dept, of Agriculture ...Washington. District of Columbia, 
5.0010, 6.0055. 6.0194, 6.0195, 6.01%, 6.0197, 60198, 
6.0199, 6.0200, 6.0201, 6.0202. 6.0203. 6.0204, 6.0205, 
6.0206. 7.0001, 7.0002, 7.0007. 

U.S Dept, of Agriculture ..Macon, Georgia, 5 0011, 5.0042, 
5.0043. 

U.S Dept, of Agriculture ..it Pan/, Mimifjoio, 5.0015, 
5.0016, 5.0045. 

U.S. Dept, of Agriculture ...Missoula, Montana, 5.0018, 5.0019, 
5.0020, 5.0028, 5.0046. 

U.S- Dept of Agriculture .Portland, Oregon, 9,0062. 15.0034. 

U S. Dept, of Agriculture ...Riesef, Terns, 6.0388. 

U.S. Dept, of Commerce . ..San Francisco, California, 3.0155, 
3.0156. 

U.S. Dept of Commerce ...Hoidder, Colorado, 2.0010, 3.0019, 
3.0049, 3.0159, 3.0160, 3 0161, 3.0162, 7.0012. 8.0057. 
8.0058, 8.0059, 8 0060, 8.0061, 8.0062, 8.0063, 8.0064, 
8.0065, 11.0003, 12.0023. 12.0024, 12.0025, 12.0026, 

12.0027, 13.0004, 13.0005, 

U.S Dept, of Commerce ...Washington, District of Columbia, 
3.0055, 3.0188, 3.0189. 3.0190, 3.0191, 3.0192, 3.0193, 

3.0194 , 3.0195 . 6.0001, 6.0056 , 6.0057 , 6.0207 , 8.0004, 

8.0020, 8.0021, 8.0022, 8.0023, 8.0074, 8.0075, 8.0076, 

8.0077, 8.0078, 12.0(101, 12.0004, 12.0005, 12.0012, 

>2.0013, 12.0014, 12.00)5, 16.0030, 16.0042, 16.0043. 

16.0067, 16.0068, 16.0069, 16.0070, 16.0071, 16.0072. 

16.0073. 

U.S. Dept, of Commerce ...Miami, Florida, 2.0003, 8.0005, 
8.0084. 8.0085. 8.0086, 8.0087, 8.0088, 8.0089, 8.0090, 

8.0091, 8.0092, 8.0093, 8.0094, 8.0095. 

U.S. Dept, of Commerce ...Honolulu, Hawaii, 8.0097, 13.0020. 

U.S. Dept, of Commerce ..Rockville, Maryland, 2.0005, 
3.0002, 3.0024, 3.0025, 3.0218, 3.0219, 3.0220. 3.0221, 

3.0222, 3.0223, 3.0224, 8.0106, 8.0107, 11.(1004, 1.3.0007, 

1 3.0008, 13.0025, 16.0090. 

U.S Dcpl. nf Commerce ....Silver Spring, Maryland, 60005, 
6.0006, 6.0103, 6.0104. 60289, 6.0290, 8.0108, 8.0109, 

8.0110. 8.0III, 8.0112, 8.0113, 8.0114, 8.0115, 8.0116, 

160046. 16.0091. 160092. 

U.S. Dept, of Commerce ...Kansas City, Missouri, 11.0005, 
12.0036. 12.0037. 

U.S. Dept, of Commerce ..Jets Vegas, Nevada, 3.0245, 3.0246. 

U.S. Dept, of Commerce ...Atlantic City, New Jersey, 5.0029. 

U.S. Dept, of Commerce ...Garden (Jiy. New York, 6.0021, 
6.0022, 11.0009. 12.0020. 

U.S. Dept, of Commerce ...Asheville, North Carolina, 8.0122, 
8.0123. 

U.S. Dept, of Commerce ..Norman, Oklahoma, 12.0007, 
12.0008, 12.0021, 12.0022, 12.0038. 12.0039. 

U.S. Dept, of Commerce ...Columbia, South Carolina, 5.0031, 
8.0127. 

U.S. Dept, of Commerce ...Nashville, 'Tennessee, 2.0024, 
12.0009. 

U.S. Dept, of Commerce ...Fori Worth, Texas, 8.0016, 8.0129, 
8.0130, 8.0131, 8.0132. 

U.S. Dept, of Commerce ...Salt Lake City, Utah, 6.0391, 
7.0016, 11.0006, 12.0010. 

U.S. Dept, of Defense ...Alexandria, Virginia, 16.0106 

U.S. Dept, of Hltli. Ed. & Wei. ...Rockville, Maryland, 16.0011. 

U.S. Dept, of Hou. & Urb. Dev. ...Washington, District of 
Columbia, 3.0021, 3.0196, 8.0079. 

11 c r,r a irk n„, sv■ 
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J.0U39, 3.0105. 3.0106. 3,0107. 3 0108. 3.0109. 30110. 
3 0111 3 0112. 3.0113, 3.01 14, 3.0115. 3.0116, 30117, 
30118! 30119. 3.0120, 3,0121. 3.0122. 3.0123, 3.0124, 

3 0125 3 0126, 3.0121. 30128. 3.0129. 3.0130, 30131, 

3 0132, 3.0133. 3.0134. 3 0135. 6.0176, 90001, 9.0002, 

9 0027! 9.0028. 9 0029 , 9,0030 . 9.0031, 9.0032, 4.0033, 

9.0034. 10.0015, 10.0016, 13 0013. 13 0014, 14.0002, 

14.0006, 15.0013, 16.0054. 160055. 160056. 

U.S Dept of the Interior . Saemmento, California, 6.0180. 
100017, 10.0018, 10.0019 

U.S. Dept, of the Interior ..Moulder, Colorado, 3.0020, 3.0050, 
3 0051. 3.0163,3 0164. 3.0165, 3.0166. 3 0167. 3 0168. 

U S Dept of the Interior . .Denier, Colorado, 1.0009, 1-0010. 

3 0052. 3 0053, 3.0169. 3.0170, 3 0171. 3.0172, 3.0173, 

3.0174. 3.0175, 3.0176. 3.0177, 3.0178. 3.0|79. 3.0180, 

3 0181. 3.0182, 3.0183, 3.01X4, 3.0185, 4.0004, 4.0005, 

4.0006, 4.0007, 6.0048. 60049, 6.0183, 6.0184, 6.0185, 

6.0186, 6.0187, 6.0188, 4 0008, 9.0009, 9.0040, 9 0041, 

90042, 9.0043, 9 0044. 9.0045, 90046. 9.0047, 9.0048, 

10.0004, 10.0005. 100006, 100020, 10.0021. 10.0022, 

10.0023. 100024, 130017, 13.0018, 14.0007, 14.0008. 

14.0009, 14.0010, 14.0011. 14,0012. 14.0013. 

U.S Dept of the Interior ...Hanford, Connecticut, 6.0193, 

U.S. Dept, of the Interior ...Washington. District of Columbia, 
3.0056, 3.0197. 3.0198, 60058. 6.0059, 6.0060, 6.0061, 

6 0062, 6.0063, 6.0064, 6.0065, 6.0208, 6.0209. 6.0210, 

60211, 6.0212, 6.0213, 6.0214, 60215, 6.0216, 6.0217, 

6.0218, 6.0219. 6.0220, 60221, 6.0222, 9.0049, 10.0027, 
13.0006. 14.0001, 14.0014, 16.0044. 16.0074, 16.0075. 

U.S Dept, of the Interior ..Miami. Florida , 6 0067, 6.0068, 
6.0069. 

U.S. Dept, of the Interior ...Ocala, Florida, 6.0230. 

U.S Dept, of the Interior Florida , 6.0233. 

U.S Dept, of the Interior .. Tampa, Florida, 6.0071, 6.0234, 
8.0027. 10.0029. 

U S Dept, of the Interior .. Atlanta, Georgia, 6.0075, 6.0244. 

U-S- Dept, of the Interior ...Honolulu, /Lnvitri, 3.0057, 6.0248, 
60249,6.0250. 6.0251, 14.0004. 

U.S. Dept of (he Interior . .Poise, Idaho. 6 0079. 6.0254. 

U.S. Dept, of the Interior . Champaign, Illinois, 6.0082, 6 0255, 
6.0256. 

U.S Dept, of the Interior ...Oak /'ark, Illinois, 6.0261 

U.S. Dept, of the Interior .. Iowa Citv, Iowa, 6.0274, 6.0275, 
6.0276. 6.0277, 6.0278. 6.0279, 6.0280. 

U.S. Dept, of (he Interior ...Laurence-, Kansas, 6.0090, 6.0091, 
6 0281,6 0282 

U.S. Dept of the Interior ...Louisville. Kentucky, 6 0093 

U S. Dept, of the Interior .. Union Rouge, Louisiana. 6.0094. 

U.S. Dept, of the Interior ...College Park, Maryland, 6.0102 

U S Dept, of the Interior ...Boston, Massachusetts, 60106, 
6.0296, 6.0297, 15 0023. 

U.S. Dept, of the Interior ...57. Patti, Minnesota, 6.0303 
6.0304. 6.0305. 

U.S. Dept, of the Interior ...Jackson, Mississippi 6 0114 
6.0! 15. 6.0310, 6031 I 

U.S Dept, of the Interim ...Kolto, Missouri, 6.0316, 60317 
6.0318, 6.0319 

U.S. Dept, of the Interior .St. Louis, Missouri, 3.0243. 

U.S. Dept, of the Interior ...Las Vegas, Nevada, 3.0247. 

U.S. Dept of the Interior ...Trenton, New Jersey, 2 0018 
6.0325, 6.0326. 

U.S. Dept of the Interior ...Albuqucraue, New Mexico, 6 0020 
6.0327,13.0011. 

U S. Dept, of the Interior ...Santa Fe. New Mexico , 6.01 29. 

U.S. Dept, of the Interior ...Albany, New York, 6.0331. 


6.0344. 

U.S. Dept of the Interior oltttnbus, Ohio, 6.0349 
U.S Dept, of the Interior .. Oklahoma City, Oklaho 
6.0M0. 

U.S. Dept, of the Interior ...Harrisburg, Pennsylvai 
6.0357. 

U.S Dept of the Interior ...Columbia, South Carol , 
6.0365. 

U.S. Dept of the Interior ...Huron, South Dakota, 6. 
U.S. Dept, of the Interior ...Nashville, Tenness. 
6.0370, 6.0371. 

U.S. Dept, of the Interior ...Austin, Texas, 6.0h 
6.037.1, 6.0374, 6.0375, 6.0376. 6.0377, 10.001 
10.0013. 

U.S. Dept of the Interior ..c orpus Christi, Texas, 15 
U.S. Dept, of the Interior .. Fort I Vorth, Texas, 6 03 
6.0384. 

U.S. Dept, of the Interior . ..Houston, Texas, 6.0386. 
U S Dept of the Interior ...San Antonio, Texas, 6.03 
U.S Dept, of the Interior ...Salt Lake City, Utah, 6.C 
U.S Dept, of the Interior ...Arlington, Virginia, 6.01 
6.0395,8.0133, 15.0039. 

U S Dept of the Interior ...Fairfax, Virginia, 6.040C 
U S. Dept, of the Interior ...Richmond, Virginia, 6.0h 
U.S Dept of the Interior ...Tacoma, Washingu 

6.0404. 

U.S. Dept, of the Interior ...Madison, Wiscons 

6.0408, 6.0409. 

US. Dept of the Interior ...Cheyenne, Wyontii 

6.0415. 

U S. Dept, of Transportation ...Washington, Distric 
bin, 3.0199, 16.0031. 

U.S. Dept, of Transportation ...Cambridge, Mt 

16.0032. 

U S. F.xec. Office of the Pres. ...lVm/rin#ti»i, /.Jijiric 
bia, 3.0200, 6.0002, 8.0001, 16.0005, 16.0076, If 
US. Natl. Acta. & Space Adm. ...Moffett Field, 
9.0035. 

U.S. Natl. Aero. &. Space Adm. ...li'fls/migtnu, 
Columbia, 9.0050. 

US. Nall. Aero. & Space Adm. ..Cocoa Reach, Flor 
U.S. Nall Aero. A Space Adm. .. Greenbelt, Maryh 
16.0009. 

U.S. Natl. Aero. & Space Adm. ...Cleveland, Ohi 
16.0048, 

U.S. Natl. Science Foundation ...Washington, Distric 
bia, 7.0014. 

U.S. Navy ...Monterey, California, 8.0052, 8.0053. 
U.S. Navy ...port /lucneinc, California, 3.0007. 

U.S. Navy ...Washington, District of Columbia, 8.0C 
8.0082. 

U.S Navy ...Patuxent River, Maryland, 16.0010. 

U.S. Nuvy ...Silver Spring, Maryland, 5.0012. 

U.S. Navy ...Norfolk, Virginia, 8.0136. 

U.S. Tennessee Valley Auth. ...Knoxville, Tenues j 
6.0368. 

U.S. Veterans Administration ...Washington, Distric 
bia, 3.0201. 

U.S. SVntcr Resources Council ... Washington, Distric 
bia, 6-0223 , 6.0224, 6.0225. 6.0226, 6.0227, 6.02 
Union County Planning Hoard ...EUabeth, New Jerse 
Univ. of Alabama ...University, Alabama, 6.0162. 
Univ. of Alaska ... College , Alaska, 3.0070, 3.0071, I 
Univ. of Alaska ...Fairbanks, /dosAu, 3.0072, 6.0163 
Univ. of Arizona ...Tucson, Ariana, 6.0036. 


PERFORMING ORGANIZATION 


AVALANCHES 


ARIZONA STATE UNIVERSITY 
SCHOOL OF LIBERAL ARTS 

.0007 PUGET PEAK AVALANCHE. ALASKA. 

M.C. HOVER 

COLORADO STATE UNIVERSITY 
U.S.D.A. ROCKY MTN. FOR. ST A. 

.0011 WATER YIELD IMPROVEMENT AND 
AVALANCHE HAZARD PREDICTION IN ALPINE 
AREAS OF THE ROCKY MOUNTAINS, 

A-/. MAR'UNELU 

MONTANA STATE UNIVERSITY 
GRADUATE SCHOOL 

.0005 ACOUSTIC EMISSION AND RELATED PROPER¬ 
TIES OF SNOW APPLIED TO THE DETERMINATION OF 
SLAB AVALANCHE INITIATION. 

c.c. hradley 

MONTANA STATE UNIVERSITY 
SCHOOL OF LETTERS 

.0004 ACOUSTIC EMISSION AND RELATED PROPER- 
TIES OF SNOW APPLIFD TO THE DETERMINATION OF 
SLAB AVALANCHE INITIATION II042-FN. 

C.C BRADLEY 

.0013 SNOW PACK STABILITY INDICES RELATIVE TO 
THE CLIMAX AVALANCHE, 

C.C. HRADiSY 

STATE DEPT. OF HIGHWAYS 

.0001 AVALANCHE. STUDIES. 1071-1072. 

E.R. LACHAPELLF 

.0006 AVALANCHES ON THE NORTH CASCADES 
HIGHWAY (SR-20) - SUMMARY REPORT, 

E.R LACHAPELLF 

.0014 AVALANCHE CONTROL IMPLEMENTATION 
STUDY. 

E. LACHAPELLF 


L'.S. DEPT. OF AGRICULTURE 
ROCKY MTN. FOR. & RG. EX. STA. 

1.0012 PHYSICAL PROPERTIES OF ALPINE SNOW AS 
RELATED TO WEATHER AND AVALANCHE CONDI¬ 
TIONS, 

M. MART1NELU 

L’.S. DEPT. OF IHE INTERIOR 
GEOLOGICAL SURVEY 

1.0009 THERMAL SURVEILLANCE OF ACTIVE VOL¬ 
CANOES, 

J.D. FRIEDMAN 

1.0010 SURFICIAL GEOLOGY OF JUNEAU AND VICINI¬ 
TY URBAN AREA. ALASKA, 

R l). MILLER 


UNIV. OF COLORADO 
INST. OF ARCTIC & ALPINE RES. 

I.OOOH DEVELOPMENT OF METHODOLOGY FOR 
EVALUATION AND PREDICTON OF AVALANCHE 
HAZARD IN THE SAN JUAN MOUNTAINS OF 
COLORADO. 

J.l). IVES 


UNIV. OF WASHINGTON 
SCHOOL OF ARTS 

1.0002 NORTH CASCADES HIGHWAY SR-20 
AVALANCHE ATLAS. 

E.R LACHAPELLF 


DROUGHTS 


ATMOSPHERICS INCORPORATED 

2.0008 PROJECT ARID DROP. A SUMMARY REPORT OF 
CLOUD SEEDING ACTIVITIES IN ARIZONA AS CON¬ 
DUCTED BY ATMOSPHERICS INCORPORATED <AB- 
BRIiV), 

T.J. HENDERSON 


FLIGHT TEST RESEARCH INC. 

2.0009 HYGROSCOPIC SEEDINO IN OKLAHOMA 
VOLUME I, 


DROUGHTS 


PERFORMING 0 


LOUISIANA STATE UNIV. SYSTEMS 
COASTAL STUDIES INSTITUTE 


U.S. DEPT. OF COMMERCE 
NATL. WEATHER SERVICE 


2 0014 BEACHES AND OROUN'D water OF CAPE SA- 2.0024 METEOROLOGICAL DROUGHT IN 

BLE Fi ORIDA. DURING EXTREME DROUGHT, Jl 

R J. RUSSLLL 


MISSISSIPPI ST. UNIVERSITY 
SCHOOL OF AGRICULTURE 

2.0015 SEVERITY AND FREQUENCY OF DROUGHT IN 
MISSISSIPPI, 

J.C MCWHORTER 

NORTH DAKOTA STATE UNIVERSITY 
AGRICULTURAL EXPERIMENT STA, 

2.0020 DROUGHT AND WRT SPELLS IN NORTH 
DAKOTA, 

JM RAMIREZ 


U.S. DEPT. OF COMMERCE 
RESEARCH FI.IGIIT FACILI1 

2.0003 CENTRAL FLORIDA SEEDING PR( 

J. 

U.S. DEPT. OF THE INTERIO 
GEOLOGICAL SURVEY 

2.0018 THE DETERMINATION OF THE H 
DROUGHT FLOWS OF VARYING DECRE 
TY AND DURATION • NEW JERSEY, 


PARSONS JUROEN CORPORATION 
2.0001 STUDY OF SEAWATER DESALTING AS EMER¬ 
GENCY WATER SUPPLY FOR NEW YORK CITY, 

S .L. SCHEFFER 


UNIV. OF ILLINOIS 
STATE WATER SURVEY DIVIS 

2.0004 STUDIES OF URBAN EFFECTS 
AND SEVERE WEATHER. 

5 , 


PENN. STATE UNIVERSITY 
INST. RES. LAND & WTR. RESOUR. 

2.0007 HYDROLOGIC SYSTEMS MODELING AND SIMU¬ 
LATION. 

O. ARON 


STATE DIV. OF MINES & GEOLOGY 

2.0002 URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE, MAONITUDE, & COSTS OF GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV), 

J.T ALFORF. 


UNIV. OF NEHRASKA 
SCHOOL OF ARTS 

2.0016 NEBRASKA DROUGHTS • A STL 
PAST CHRONOLOGICAL AND SPATIAL 
IMPLICA TIONS FOR 1 HE FUTURE, 


UNIV. OF NEVADA 
AGRICULTURAL EXPERIMENT 

2.0017 ECONOMIC EVALUATION Ol 
DEVELOPMENT OF WATER AND LAND 


STATE WATER SURVEY 

2,0011 DROUGHT CLIMATOLOGY OF ILLINOIS. 

FA. HUFF 

2,0012 POTENTIAL OF PRECIPITATION MODIFICATION 
IN MODERATE TO SEVERE DROUGHTS. 

FA. HUFF 


UNIV. OF NORTH CAROUN 
SCHOOL OF ARTS 

2.0019 EROSION AND DEPOSITION IN 
AND ESTUARIES OF THE NORTH CARC 


U.S. DEPT. OF COMMERCE 
ENVIRON. RESEARCH LABORATORIES 

2.0010 FLORIDA CUMULUS SEEDING EXPERIMENT 
FOR DROUGHT MITIGATION. APRlL-MAY 1971, 

W.L. WOOOl.EY 


UNIV. OF PITTSBURGH 
GRADUATE SCHOOL 

2.0021 ALTERNATIVE ADJUSTMENTS 
HAZARDS, 


UNIV. OF PUERTO RICO 


U.S. DEPT. OF COMMERCE 
NATL. OCEANIC & ATMOS. ADMIN. 


PERFORMING ORGANIZATION 

UNIV, OF TENNESSEE 
SCHOOI. OF AGRICULTURE 

10023 DROUTH PROBABILITIES IN TENNESSEE. 

H'JL PARKS 


WEATHER SCIENCES INCORPORATED 

2.0006 OKLAHOMA DROUGHT RELIEF OPERATIONAL 
PROGRAM (ODROP). 

J L SUTllF.Rl.AND 


GARTIIQUAKKS 

BATTELLE MEMORIAL INSTITUTE 

3.0265 SURVEY REPORT ON STRUCTURAL DESIGN OF 
PIPING SYSTEMS AND COMPONENTS. 

E.C. RODARAUOH 

CALIF. INST. OE TECHNOLOGY 
CENTER FOR RES. I'REV. DISASTER 

3.0001 EARTHQUAKES AND INSURANCE. 

UNKNOWN 

3.0140 EARTHQUAKES AND INSURANCE • ERA CON¬ 
FERENCE 2-3 APRIL 1973. 

J.C. FUt.TON 


CALIF. INST. OF TECHNOLOGY 
EARTHQUAKE KNGIN. RES. LAB. 

3.0041 EARTHQUAKE RESPONSE OF BUILDING-FOUN¬ 
DATION SYSTEMS. 

J BIELAK 

3.0043 DYNAMICS OF BUILDING • SOIL INTERACTION, 

PC JENNINGS 

3.0045 DYNAMIC ANALYSIS OF COUPLED SHEAR 
WALLS AND SANDWICH BEAMS, 

K.S. SKA11UM 

3.0141 MODAL COUPLING AND EARTHQUAKE 
RESPONSE OFTALl. BUILDINGS, 

J.li. HOERNEH 

3.0144 FORCED VIBRATION OF A 22-STORY STEEL 
FRAME BUILDING. 

P C. JENNINGS 

3.0148 ANALYSIS OF THE EARTHQUAKE RESPONSE OF 
A NINE-STORY STF.EL FRAME HUILDINGODURINO 
THE SAN FERNANDO EARTHQUAKE, 

J.l/. WOOD 


CALIF. INST. OE TECHNOLOGY 
GRADUATE SCHOOL 

3.0044 GENERAL REVIEW OF THE SEISMIC HAZARD 
TO SELECTED U.S. NAVY INSTALLATIONS, 

J.B SEED 

30139 CALTECH SEISMIC NETWORK AND SAN FER- 


EARTHQUAKES 

CALIF. INST. OF TECHNOLOGY 
SCHOOL OF ENGINEERING 

3.0042 NATIONAL INFORMATION SERVICE FOR 
EARTHQUAKE ENGINEERING. SAN FERNANDO DATA 
PROCESSING. 

1J.C. HUDSON 

3.0142 EVALUATION OF THE INCREMENTAL SEISMIC 
RISK DUE TO RESERVOIR FILLING, 

G.W. HOUSNER 

3.0147 A STUDY OF STRONG EARTHQUAKE GROUND 
MOTION USING AN ARRAY OF ACCEI.EROGRAPHS • 
CALIFORNIA. 

M.D. TRirVNAC 


CALIF. INST. OF TECHNOLOGY 
SEISMOLOGICAL LABORATORY 

3.0145 STRAINS AND TILTS ASSOCIATED WITH THE 
SAN FERNANDO EARTHQUAKE, 

P JUNGELS 

3.0146 PUGET SOUND, WASHINGTON. EARTHQUAKE 
AND THE MANTLE STRUCTURE BENEATH 
THEONORTHWESTERN UNITED STATES, 

D. MCKENZIE 


COLUMBIA UNIVERSITY 
I.AMONT DOHERTY GKOI.OG. OBSERV. 

3.02S8 MICROSLISMICITY AND TECTONICS OF THE 
NEVADA SEISMIC ZONE, 

FJ. GUMP Eli 

3.02S9 MEASUREMENTS FOR FAULT SLIP ON THE 
DENALI, EAIRWEAI HER. AND CASTLE MOUNTAIN 
FAULTS, ALASKA. 

R PAGE 

3.0260 EXPERIMENTAL AND THEORETICAL STUDY OF 
THE DILATANCY-DIFFUSION MODEL FOR 
EARTHQUAKE PREDICTION, 

C.H. SCUOLZ 

3.0261 SEISMOLOGY AND GLOBAL TECTONICS - A 
STUDY OF SEISMICITY GAPS AND INTRAPLATE 
EARTHOUAKES. 

L.R SYKES 

3.0262 A COMPREHENSIVE STUDY OF THE 
SF.ISMOTECTONICS OF THE ALEUTIAN ARC - 
ALASKA. 

L.R. SYKES 

3,0263 TECTONIC STRESS IN THE EASTERN U.S. BY 
SEISMIC METHODS, 

M. iFKiLV 


CORNELL UNIVERSITY 
SCHOOL OF ARCHITECTURE 

3.0257 LARGE SCALE INTEGRATION IN URBAN 
PLANNING WITH APPLICATIONS TO TALL BUILDING 
PLANNING IN REGIONS SUBJECTED TO NATURAL 
HAZARDS, 

fl.G. JONES 


liAK I 


(;i:ok(;iA Inst, of tix hnoukjv 

SI HOOK OF C.KOSCIKNCKS 


■ 1(1202 A STUDY OF MlOROF.Ak 11IOI lAKFS IN 
SOUTTIFASIFKN UNI Mil) SIA I FS, 


l.l 


MU 
i d\(, 


lARHU.O'AM I ASK 1 OKI I S 
I AHlIlOl'Akl (AHimi Vi. 


MASS INS l. OF 11(11 

s< nonl ol iMiiM 


I I T RFSKARCH INSTITUTF. 

.1.0204 I liCIINIOUFS FOR KF I ROM I I IN<» IXISMNC. 
IlklDdF SIHUriUKFS AO Kl DUU MU SISOPM 
IHI.FI Y 10 FAR IIIOUAKI' DAMAfiF. 

KDHIXM'X 


JOHN A. III.UMK A ASSOCMIFN 

,1.001.1 INVI-SIKiAFION OF (iROUND MnllnN 
DAMAOF KM A HONSHU'S FOR III S||)| N IJ.Al 
mill.DINOS IN OIF.NDAIF. (AllFOKNIA SAN IIK 
NANDO FARMIOUAKF, IPHUUAUS I, 

/ I i HiinnM t\n 

.1.0014 RFSPONSF OF TWO IDtNlR AI SIVPNXIOKY 
SIRIICITIRIS K) I III- SAN FI RNANUO FAR I IIOUAKI- 
OF FFIlkUARY '). 107 |. 

A. I l Kl l MAX 

.1.0015 OIISF.RVA I IONS OF DAMAUl IO (ill-NDAII 
SWIMMINO POOIS, MOtlllF IIOMI S, AND COMMI U 
OIAI RUU.DINUS RFSUI UNO FROM SAN FI KNANUn 
I AkllKjUAKF OF I'OI. 

IF// XHMiX 

.1.0016 SPASMIC MO I ION-DAM AUI KIT AIIONMIIFS 
for i osv uisi: mm minus • coi okado, 

hi \moil 

.1.0017 hAMAOl- SlIRVpY. SAN FIRNANDo 

F.AimiOUAKF. OF FFHJIUARY I»>7I. 

I'XKXtiU X 

.1,0018 ST RUUIURAI FFFH IS Ol MU I ASRUANkS. 
AI.ASKA FART iiouakf of MINI 2l. imo, 

rxkxtHi x 

.1.0(148 COMPARISON'S OF SPASMIC ANAl YSFS C)| |\V(» 

idfnucai. siriktukis iiasi.d on si-ismooRams 
FROM IIIF- SAN FliRNANDO FAKI IIOUAKI. (All 
imF.v). 

\ ( i id l MAX 

.1,0154 ft.f:mi:nts of dynamic inh ashc di sr.n 
codi-:, 

J 1 lil.l’Ml 


JOHN II. WKJfJlNS COMPANY 

.1.0008 COSl-lUATiFII RISK ANAl YSlS OF RI Sl ARCll 
IIUIKIFTINU FOR FART ll(>lJAKF HAZARD MIIIOA 
HON. 

Jil U/UU/W 

.1.000‘J HUOOFMNO JUSMFICAMON FOR FARMIOUAKF 
FNOINFFRINO RI Sl ARCll. 

Jii 

I.OS ANOFI.KS CO. 111). OF SUPVRS. 

10004 RF >OR'IS < • I H l-'AUi I lliu-i. i \v l* o/«.c 


.1.0020 l lAM.W >1 MAIISIK S 
UUU MINI A IN Mil VU INKS ( i| 
FAR I MO 1 'AKI 

AHUM Mil HIRMIA \IR >N AS 
\ I Ull |< A I R »N < >1 MA Mil S 
I ( miii'KI UK I INi • US NAMU R| 

mm m n minus. 

A.IUU.i si NSI11 \ M > AN \( \ Si S 
Ml llldll I Hk rid I |M|NAll\ SMI 

.1.006 1 DAM AO| I'lKMI MHI II 1 M.' 

ni'i m u minus. 
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ORMING ORGANIZATION 


EARTHQUAKE'S 


NATL. RKS. COUNCIL 

4 earthquakes related to reservoir 
LINO, 

UNKNOWN 

OAK RIDGK NATIONAL LABORATORY 

I DYNOR - DYNAMIC ANALYSIS OF STRUG 
RAL SYSTEMS, 

R.M. HOLMES 

l EARTHQUAKES INDUCED BY UNDERGROUND 
)ID INJECTION, 

I VC. MCCLAIN 

OHIO UNIVERSITY 
SCIIOOI. OF ARTS 

AGE, GEOMETRY. AND STRESS FIELDS OF 
|R MAJOR FAULTS OF THE CALIFORNIA TRANS- 
SE RANOES BY EVALUATION OF WELL DATA, 

R.S. YEATS 

PENN. STATE UNIVERSITY 
SCIIOOI. OF EARTH SC IENCES 

SEISMIC HAZARD REGIONALIZATION AND 
BABILJTY OF FUTURE EARTHQUAKES IN THE 
fED STATES, 

H E. HOWEU. 

PRINCETON UNIVERSITY 
SCHOOL OF ENGINEERING 

STABILITY AND DYNAMIC RESPONSE OF 
LING TOWERS, 

0.P. HlLUNCTON 

PUBLIC ADMINISTRATION SERVICE 

REPORT INTO SELECTED AREAS OF ECONOMIC 
,CT OP THE CALIFORNIA EARTHQUAKE FOR 
OFFICE OF EMERGENCY PREPAREDNESS (AH- 
/). 

J V. COYNE 

PURDUE UNIVERSITY 
SCHOOL OF AERONAUTICS 

RESPONSE OF POWER SYSTEMS TO THE SAN 
ANDO VALLEY EARTHQUAKE OF 9 FEBRUARY 

A.J. SCHlEE 

PURDUE UNIVERSITY 
SCHOOL OF CIVIL ENGIN. 

PROBABILISTIC ANALYSIS OF FLASTO-PLASHC 
CTURI-S. 

T.L. PAEZ 


ST. LOUIS UNIVERSITY 
GRADUATE SCHOOL 

3.0235 SOME GROUND MOTION AND INTENSITY 
RELATIONS FOR THE CENTRAL UNITED STATES. 

A. NECIOCLU 

3.0236 A MICROEAUTHOUAKE STUDY OF THE LOWER 
MISSISSIPPI VALLEY - ARKANSAS. MISSISSIPPI AND 
TENNESSEE. 

O R'. NUTTU 

3.0237 MAGNITUDE. RECURRENCE RELATION FOR 
CENTRAL MISSISSIPPI VALLEY EARTHQUAKES. 

O IK Nurvu 

J.023H THE RELATION BETWEEN l-ELT AREA AND 
MAGNITUDE FOR CENTRAL UNITED STATES 
EARTHQUAKES. 

O.JK NU'llLl 

ST. LOUIS UNIVERSITY 
SCHOOL OF ARTS 

3.0240 RESEARCH IN EARTH STRAINS AND FOCAL 
MECHANISMS • MISSOURI. 

IK STAUDER 

ST. LOUIS UNIVERSITY 
SCHOOL OF ENGINEERING 

3.0239 TRAVEL-TIME TABLES IOR EARTHQUAKES IN 
THE CENTRAL UNITED STATES, 

o \v. nuteu 

3.0241 SEISMIC STUDIES - SOUTH CENTRAL ILLINOIS 
EARTHQUAKE OF NOVEMBER V, 106 H, 

IK STAIJOER 

STANFORD UNIVERSITY 
SCHOOL OF KAKTIt SCIENCES 

3.0I3H STUDY OF MECHANISM OF ACCUMULATION 
AND RELEASE OF TECTONIC STRESS IN CENTRAL 
CALIFORNIA. 

A. A 'UR 

STANFORD UNIVERSITY 
SCHOOL OF ENGINEERING 

3.0040 MEASUREMENTS OF DYNAMIC CHARAC¬ 
TERISTICS OF MULTISTORY BUILDINGS IN CALIFOR¬ 
NIA, 

ll.C. SHAH 

3.0136 APPLICATION OF DECISION THEORY IN STRUC¬ 
TURAL DESIGN FOR RESISTANCE TO LOADINGS 
GENERATED BY EARTHQUAKE PHENOMENA, 

J.R HENJAMiN 

3.0137 APPLICATION OF PROBABILITY, STATISTICS 
AND DECISION THEORY IN SOIL ENGINFERING, 

K HOLT, 
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3.0011 UkllAN GEOLOGY • HAN FOR CAI IF'OkNlA 
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1C HAZARDS AND KECOMMENDA I IONS I OR I Ml IK 
MITIGATION (AlUlRHV), 

CA'MVOIF.V 

3.0047 URI)AN GFOlOOY 1*1 AN FOR CAI 1FORNIA 
DIF NAlUkl.. MAGNITUDE. k COSIS OF (iFOl <)(«l< ’ 
HAZARDS -V; recommendations for lllFIk 
Ml I KiATION {AllIIUI'V). 

J l .11 It Ml 
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A I • .S / / ISHHVdC.l 
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CA'A.VOM V 
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STAFF: MATERIALS A RES. DEFI. 

3.0012 IMF .SAN FERNANDO EARIIlOUAKF SOU S aN|> 
OFOUHilO INVEST KJA I ION.S IN RI I A l ION lo 
IIIGJIWAV DAMAGE, 

Hll rRYSOt k 

3.0152 ELASTOMERIC ENERGY AIISOKIIFK. 

/ /■ N(>K/>/ J.V 
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STONE A Webster fnuin. corf. 


3.0225 SEISMIC RESEARCH. 


H M/U / U 


3.1)232 MKIIKAMON o| I MFIKli 
I HI I KMININl > KlMKUVNk SlAUl 
(iY IN'VI SIK.MIONS SOU S NIAS 


T.Y. I .IN A ASSOCIATES 

3.0)58 MIA STUDY OF SlilSMIC DFSMIN Cklll KlA I Ok 
Mini i Ris)-: mm dings. 

Kir </.oe<;// 

TEXAS A & M UNIVERSITY SYSTEM 
SCHOOL OF ENGINEERING 

3.0274 the f:fff:(t of yield sirenciiii AND DUO 
mil Y TO FATKiDE DAMAOF. 

HY Yl It 


3.02.0 SIAM ol mi AIM H 

I All I IK>1 'AM HA/AKIiS IN Mil I 
IHUll l . 
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III II Div; HF.SF'AHl II 

3.0055 I NtiINI I RIM. ASF! ( IS Ol 


PERFORMING ORGANIZATION 


EARTHQUAKES 


U.S. DEPT. OK COMMERCE 
CENTER FOR BUILDING TECHNOLOGY 

3.0191 DESIGN, SITING, AND CONSTRUCTION OF LOW- 
COST HOUSING AND COMMUNITY BUILDINGS TO 
BETTER WITHSTAND EARTHQUAKES AND WIND¬ 
STORMS. 

IK A . RlilK V 

U.S. DEPT. OF COMMERCE 
EARTH SCIENCES LABORATORIES 

3.0160 THE SEISMIC RISK MAP OF THE UNITED 
STATES • DEVELOPMENT, USE. AND PLANS FOR FU¬ 
TURE REFINEMENT, 

.ST. Al.GERMISSEN 

U.S. DEPT. OF COMMERCE 
EARTH SCIENCES LABORATORY 

3.0245 SEISMICITY OF THE SOUTHERN NEVADA RE¬ 
GION, DECEMBER 22, 1971 TO JULY I, 1972, 

K.C. HAYER 

3.0246 EARTHQUAKES RECORDED BY A SE1SMO- 
GRAPH NETWORK LOCATED IN THE SOUTHERN 
NEVADA REGION. JANUARY !-DECEMBER 22.1971, 

K.C. l\AYLR 

U.S. DEPT. OF COMMERCE 
EARTHQUAKE MECHANISM LAB. 

3.0)SS MEASUREMENT OF MOVEMENT ON THE SAN 
ANDREAS FAULT, 

R.D NASON 

3.0IS6 ACTIVE DISPLACEMENT ON THE CALAVERAS 
FAULT ZONE AT HOLLISTER, CALIFORNIA, 

T.ll. ROGERS 

U.S. DEPT. OF COMMERCE 
ENVIRON. RESEARCH LABORATORIES 

3.0019 ENGINEERING SEISMOLOGY, 

L.R. ALLDREDGE 

3.0049 TSUNAMI RESEARCH, 

ST. ALGERMISSEN 

3.0159 ENG AFTERSHOCK STUDIES - CALIFORNIA. 

S.T. ALGERMISSEN 

3.0162 A STUDY OF EARTHQUAKE LOSSES IN THE 
SAN FRANCISCO BAY AREA • DATA AND ANALYSIS. 

UNKNOWN 

3.0162 A STUDY OF EARTHQUAKE LOSSES IN THE EOS 
ANGELES. CALIFORNIA AREA. 

UNKNOWN 

3.0223 ALEUTIAN SEISMIC PROGRAM SEISMOLOG1CAL 


U.S. DEPT. OF COMMERCE 
NATL. BUREAU OK STANDARDS 

3.0188 BUILDING PRACTfCES FOR DIASTHR MITIGA¬ 
TION, 

C.G\ CULVER 

3.0189 STRENGTH OE EXISTING MASONRY WALLS. 

SO. FATT Ah 

3.0190 INELASTIC RESPONSE OF BUILDINGS AND 
STRUCTURAL RESTORATION, 

S.G FATT Ah 

3.0192 BUILDING PRACTICES FOR DISASTER MITIGA¬ 
TION. 

R N. WRIGHT 

3.0193 EARTHQUAKE DESIGN FOR MASONRY STRUC¬ 
TURES, 

F.Y YOKEL 

3.0194 DESIGN CRITERIA FOR MASONRY, 

F.Y. YOKEL 

U.S. DEPT. OF COMMERCE 
NATL. OCEAN SURVEY 

3.0002 STUDIES IN SEISMICITY AND EARTHQUAKE 
DAMAGE STATISTICS, APPENDIX A. 

K.V. STElNMWGGE 

3.0024 STUDIES IN SEISMICITY AND EARTHQUAKE 
DAMAGE STATISTICS, APPENDIX H, 

ST ALGERMISSEN 

3.0025 THE SANTA ROSA. CALIFORNIA, 
EARTHQUAKES OF OCTOBER I, 1969, 

K.V. STEINHRUGGE 

3.0219 SEISMIC RISK STUDIES IN THE UNITED S TATES, 

S.T ALGERMISSEN 

3.0220 ALEUTIAN SEISMICITY - M1LKOW SEISMIC EF¬ 
FECTS, 

ER LNGDAIU. 

3.0221 THE FAIRBANKS. ALASKA, EARTHQUAKES OF 
JUNE 21, 1967, 

J.N. JORDAN 

3.0222 IMPROVED BODY-WA VF MAGNITUDES OF 
ALEUTIAN EARTHQUAKES, 

A.C. TARR 

U.S. DEPT. OF COMMERCE 
NATL. OCEANIC & ATMOS. ADMIN. 

3.0218 RESEARCH STUDIES AND REPORTS ON 
EARTHQUAKE HAZARDS REDUCTION. 

S.T. ALGERMISSEN 

U.S. DEPT. OK HOU. & URB. DEV. 

FED. INSURANCE ADMINISTRATION 


U.S. DEPT. DF HOU. & URB. DEV. 
OFF. OF POLICY DEV. & RES. 


3.0J09 ENVIRONMENTAL GEOLOGY Ol 
FRANCISCO DAY REGION - CALIFORNIA, 


3.0021 PERFORMANCE OF SINGLE FAMILY 
DWELLINGS IN THE SAN FERNANDO EARTHQUAKE 
OFOFEBRUARY 9, 1971. 

Aid LURE 


3.0110 FAULT ZONE TECTONICS (CRF.EP 
NIA. 

R. 

3.0111 SAN ADRF.AS FAULT • CALIFORNIA 


US. DEPT. OF THK JNTERIOR 
BURKAU OF RECLAMATION 


3.01)2 SOUTHERN CALIFORNIA TECTONK 


3.0053 COMPARISON OF COMPUTED AND MEASURED 
DYNAMIC RESPONSE OK MONTlCHLLO DAM. 

L If. ROEUM 

3.om earth and rockfii.l dam design prac¬ 
tices, 

t.M CHRISTIANSEN 

3.0173 EARTHQUAKES AND ACTIVE FAULTS, 

J.S DODD 

3.0183 EFFECTS OF EARTHQUAKES ON SOIL PER¬ 
FORMANCE. 

D A IfEDEMANN 


U.S. DEPT. OF TIIE INTERIOR 
GEOLOGICAL SURVEY 

3.0006 VAN NORMAN RESERVOIRS AREA, CALIFOR¬ 
NIA, 

/?./••. VURKfCS 

3.0020 SEISMIC RISK - FDAa - WASHINGTON AND 
UTAH, 

.9.7 Al.GEHhllSSEN 

3.0039 REGIONAL GEOLOGIC FRAMEWORK • SAN AN¬ 
DREAS FAULT - CALIFORNIA, 

T W Ollltil.EE 

3.00S0 TETON DAM SEISMICITY • IDAHO, 

\VV. MICKEY 

3.0051 NATIONAL EARTHQUAKE INFORMATION SER¬ 
VICE. 

A.C. TAUR 

3.0052 COAI MINE DEFORMATION STUOIKS, SOMER¬ 
SET, COLORADO, 

C.R. DUNRUl) 

3.0056 HYDRAULIC. GEOLOGIC & SEISMOLOGIC STU¬ 
DIES. 

C. DEHUCitANANNE 

3,0057 HAWAIIAN VOLCANO OBSERVATORY, 

D.IV. PETERSON 

3.0100 RECONNAISSANCE STUDY OF RECOVERABLE 
GROUND WATER, 

L C. DUTCffER 

3.01 OS RF.LATIVF ACTIVITY OF MULTIPLE FAULT 
STRANDS - CALIFORNIA, 

M.C7. HONIU.A 

3.0106 SANTA CRUZ COUNTY COOP. 

E.E. UR A fill 

3.0107 EARTHQUAKE HAZARD REDUCTION, SAN 
FRANCISCO BAY REGION. 


3.<HJ3 REGIONAL TECTONIC ANALYSIS 
DRF.AS FAULT - INVESTIGATION Q\ 
MOUNTAIN EARTHOUAKE, APRIL 8. 196 
NIA (ABIIRKV), 

3.0U4 EARTHOUAKH MODELING, 

Jit 

3.0115 EARTHQUAKE CONTROL F.XPERI3 
NRSOTA, 

JM 

3.0116 MONTEREY BAY . CALIFORNIA. 

J 

3.0117 INSTRUMENTAL STRAIN - CALIF 
NEVADA, 

Si.. 

3.0[ 18 ENGINEERING SEISMOLOGY - CALI 


3.0119 MICROEARTHQUAKE DATA ANAI.\ 


3.0120 MONTEREY-POINT REYES (EAR! 
CALIFORNIA. 

D.S 

3.0121 PAI.O ALTO. SAN MATFO, AND 
MOUNTAIN 7-U2-MINUTE QUADRAN 
VICINITY, CALIFORNIA, 

EH 

3.0122 ALASKA GFOI.OGIC EARTHQUAKE 


3.0123 RANGELY - CALIFORNIA. 


3.0124 REGIONAL AND DETAILED GRAVI 
IN TECTONICALLY ACTIVE AREAS - CALI 

A 

3,0125 SPECIAL MICROEARTHQUAKE N 
ALABAMA AND TEXAS, 


3.0126 STRAIN STUDIF-S - CALIFORNIA 
MONTANA, 


3.0127 CRUSTAL STRAIN - CALIFORNIA 
MONTANA. UTAH AND NEW MEXICO. 


3.0128 EARTHQUAKE HAZARDS R 
NORTHWEST AND GEOLOGY 
NORTHWESTERN OLYMPIC PENINSULA 
TON, 

P 

3.0129 AUTOMATIC MICROEARTHQUAKE I 


3.0131 TECTONIC HISTORY - NORTH PACIFIC CON¬ 
TINENTAL MARGIN • ALASKA. 

ft VONHUENE 

3.0132 ACTIVE FAULTS AND GEOLOGIC HAZARDS, PT. 
MUGU TO WILMINGTON. CALIFORNIA, 

HC WAGNER 

3.0133 TECTONICS OF ACTIVE FAULTS • CALIFORNIA 
AND NEVADA. 

R.lWALLACE 

3.0134 CALIFORNIA M/F.Q NET, 

R.L. WESSON 

3.0135 CENTRAL CALIFORNIA SEISMICITY STUDIES - 
CALIFORNIA. 

R.L. WESSON 

3.0163 RISK MAPS AND FIELD INVESTIGATIONS, 

S.T. Al.OERMfSSEN 

3.0164 SEISMIC RISK CORPS OF ENGINEERS • CON¬ 
TIGUOUS UNITED STA TES. 

IV. IV. HAYS 

3.0165 VA. SEISMICITY • 32 STATES AND PUERTO 
RICO, 

W'.V. MICKEY 

3.0166 GLEN CANYON AND AUBURN DAM SEISMICITY 
•COLORADO. 

W.v. Ml( KEY 

3.0167 SEISMICITY AND EARTH STRUCTURE. 

J. TAGGART 

3.0168 SOUTH CAROLINA SEISMICITY PROGRAM, 

Ac TARR 

3.0169 SOCORRO 2 DEGREE OUADRANGLE • NEW 
MEXICO, 

G O. IIACHMAN 

3.0170 GEOLOGY OF THE RAPID CITY AREA. SOUTH 
DAKOTA. 

J.M CATiERMOLE 

3.0172 GREATER ANCHORAGE AREA IIOROUGH. 
ALASKA, 

/•; DOHROVOINY 

3.0174 NEW MADRID EARTHQUAKE - ARKANSAS, IL¬ 
LINOIS. KENTUCKY, MISSISSIPPI, MISSOURI AND TEN¬ 
NESSEE. 

M.E. KANE 

3.0175 ENGINEERING GEOLOGY RECONNAISSANCE. 
STUDIES OF COASTAL COMMUNITIES, ALASKA, 

ft.IL LEMKE 

3.0176 DENVER METROPOLITAN AREA. COLORADO. 

R.M. El NOV ALL 

3.0177 V. A. HOSPITAL SITE EVALUATIONS. 

1C. Nk. HOl.S 

3.0178 SNaKE RIVER PLAIN. PAR T A - REGIONAL TEC¬ 
TONICS - IDAHO, 

S.S. ORIEL 

3.0179 EASTERN SNAKE RIVER PLAIN REGION IN¬ 
VESTIGATIONS - IDAHO. 

S.S. ORIEL 

3.0180 TECTONIC ANALYSIS OF SF.ISMICALLY ACTIVE 


3.0181 SNAKE RIVER PLAIN, PART E • NORTH CEN¬ 
TRAL - IDAHO. 

i) Sc hleicher 

3.0182 SNAKE RIVER BASIN. PART F • SOUTHERN 
PART. NOR THWEST MARGIN - IDAHO, 

fi SKIP}' 

3.0184 HAMILTON 2 DEGREE. 

J.D. WELLS 

3.0185 SNAKE RIVER PLAIN. PART » • VOLCANIC 
ROCKS•IDAHO, 

PL WILLIAMS 

3.0197 SEISMIC HAZARDS AND LAND-USE PLANNING. 

D R NICHOLS 

3.0198 PROGRAM DESIGN-197 I - SAN FRANCISCO HAY 
REGION ENVIRONMENT AND RESOURCF.SOPLANNING 
STUDY. 

UNKNOWN 

3.0243 THE EFFECT OF GEOLOGIC STRUCTURE ON 
THE OCCURRENCE OF FRESH GROUND WATF.R0IN 
POST-OUGOCKNE DEPOSITS OF THE GULF COASTAL 
PLAIN. 

/'.// JONES 

3.0247 ALEUTIAN SEISMIC PROGRAM HYPOCENTER 
SUMMARY. OCTOBER 1972--APRIL 1973. 

UNKNOWN 


U.S. m-H. OF TRANSPORTATION 
NAIL. TRANSPORTATION SAMI. M). 

3.0199 PROTECTION OF TRANSPORT AT ION FACIEI I IES 

against earthquakes, 

UNKNOWN 


U.S. F.XF.C. OFFICE OP HIE PRES. 

OFF. OP SCIENCE & TECHNOLOGY 

3.0200 REPORT OF THE TASK FORCE ON 
EARTHQUAKE. HAZARD REDUCTION PROGRAM PRI¬ 
ORITIES. 

K.V. STEINDIWCGE 


U.S. NAVY 

CIVIL ENGINEERING LAB. 

3.0007 PRELIMINARY INVESTIGATION OF STRUC¬ 
TURAL DAMAGE FROM POINT MUGU. CALIFORNIA 
EARTHQUAKE OE FEBRUARY 21, 1973, 

S.K TAKAllASlll 


U.S. VETERANS ADMINISTRATION 
HOSPITALS CLINICS & REG. OFF. 

3.0201 EARTHQUAKE RESISTANT DF.SIGN REOUIRH- 
MENTS FOR VA HOSPITAL FACILITIES, 

UNKNOWN 


IJNIV. OF ALASKA 
GEOPHYSICAL INSTITUTE 


3.0071 EVALUATION Of FEASIBILITY OF MAPPING 
SEISMICALI.Y ACTIVE FAULTS IN ALASKA^ CFf ^ Fy 


3.0072 INSTALLATION AND OPERATION OF A 
TELEMETERED SEISMIC NETWORK ON THE ALASKA 


PENINSULA. 


UNKNOWN 


UNIV. OF CALIFORNIA 
EARTHQUAKE ENC1N. RKS. CTR. 

3.0003 LITERATURE SURVEY-SEISMIC EFFECTS ON 
HIGHWAY BRIDGES. 

T llVASAKt 

3.0029 EARTHQUAKE RESPONSE OF GRAVITY DAMS 
INCLUDING RESERVOIR INTERACTION, 

P. CHAKRAtJARTt 

3.0030 EARTHOUAKE ANALYSIS OE MULTISTORY 
BUILDINGS INCLUDING FOUNDATION INTERACTION. 

AM. CHOPRA 

3.0031 EARTHOUAKE RESPONSE OE CONCRETE 
GRAVITY DAMS. 

AK CHOPRA 

3.0032 ENERGY ABSORPTION CHARACTERISTICS OF 
STRUCTURAL SYSTEMS SUBJECTED TO 
EARTHOUAKE EXCITATION. 

fill' CLOUGH 

3.0033 STOCHASTIC INELASTIC RESPONSE OF 
OFFSHORE TOWERS TO STRONG MOTION 
EARTHOUAKES. 

MX KAUL 

3.0034 EARTHOUAKE RESPONSE OF AX1SYMMETRIC 
TOWER STRUCTURES SURROUNDED BY WATER. 

C. UAW 

3.0035 SHAKE • A COMPUTER PROGRAM FOR 
EARTHOUAKE RESPONSE ANALYSIS OF HORIZON¬ 
TALLY LAYERED SITES, 

P/I. aCHNAUHL 

3.0036 EARTHQUAKE ANALYSIS OF STRUCTURE- 
FOUNDATION SYSTEMS, 

A.K. VMSH 

3.0073 STIFFNESS DEGRADATION OF REINFORCED 
CONCRETE MEMBERS SUBJECTED TO CYCUCOFLF.X- 
URAL MOMENTS. 

VV HERTF.RO 

3.0076 EXPERIMENTAL INVESTIGATION INTO THE 
SEISMIC BEHAVIOR OF CRITICAL REGIONSOOE REIN¬ 
FORCED CONCRETE COMPONENTS AS INFLUENCED 
BY MOMENT AND SHEAR. 

M. CELElir 

3.0077 ADaP • A COMPUTER PROGRAM FOR STATIC 
AND DYNAMIC ANALYSIS OF ARCH OAMS, 

«.«' CLOUGH 

3.0079 GENERAL PURPOSE COMPUTER PROGRAM FOR 
INELASTIC DYNAMIC RESPONSE OE Pl.ANEOSTRUC- 
TURES. 

A.E. KANAAN 

3.0081 CONSTITUTIVE MODELS FOR CYCLIC PLASTIC 
DEFORMATION OF ENGINEERING MATERIALS, 

J.M. KELLY 


3.0083 INFLUENCE OF BASE ROCK CH/ 
ON GROUND RESPONSE, 

3.0084 RATE OF LOADING EFFECTS Oi 
AND REPAIRED REINFORCED CONCRE 

3.0085 E LA STIC-PLASTIC EARTHQUAKE 
SOIL-BUILDING SYSTEMS, 

3,0088 CYCLIC' BEHAVIOR OF THREE 
CONCRETE IRC) FLEXURAL MEMBF. 
SHEAR, 

3.0089 CYCLIC LOADING OF FULL-1 
TIONS. 

3.0090 OPTIMUM DESIGN OF EAl 
SISTANT SHEAR BUILDINGS. 

3.0091 DYNAMIC BEHAVIOR OF 
DIAGONALLY BRACED STEEL BUILDI!' 

3.0092 ACCELERATIONS IN ROCK FOR 
IN THE WESTERN UNITED STATES, 

3.0093 MODIFICATION OF SE1SMOGR. 
FOR EFFECTS OF LOCAL SOIL CONDIT 

3.0095 ANALYSIS OF THE SLIDES IN 
NANDO DAMS DURING THE 
OFOFEBRUARY 9, 1971. 

3.0096 SOIL MODULI AND DAMPING 
DYNAMIC RESPONSE ANALYSES. 

3.0097 A SIMPLIFIED PROCEDURE FOF 
SOIL LIQUEFACTION POTENTIAL. 

3.0098 ANALYTICAL INVESTIGATION 

seismic: response, of long mi 
highway bridges. 

3.0099 STATIC AND EARTHOUAKE 
THREE-DIMENSIONAL FRAME 
WALLOBUILDINGS, 


UNIV. OF CALIFORNIA 
GRADUATE SCHOOL 

3.0153 EARTH STRUCTURE AND FAU 
AS RELATED TO EARTHQUAKE 
CALIFORNIA, 


UNIV. OF CALIFORNIA 
INST. OF TRANS. & TRAF. Ef 

3.0094 EFFECTS OF SOIL CONDITION 


3.0037 EARTHOUAKE STABILITY OF REINFORCED 
EARTH STRUCTURES. 

K.L l.EE 

3.0075 EARTHOUAKE SAFETY OE SCHOOL BUILDINGS. 

0 HR ESI. Eli 

3.0070 NONLINEAR ANALYSIS OF REINFORCED 
CONCRETE FRAMES AND PANELS. 

li.A. I'RANKiJN 

3.0086 INVESTIGATION OF HIGHWAY BRIDGE DESIGN 
METHODOLOGY FOR PROVIDING STRUCTURAL RE¬ 
SISTANCE TO EARTHOUAKES. 

PENZIEN 

3.0087 THREE DIMENSIONAL STOCHASTIC 

MODELLING OF STRONG EARTHQUAKE GROUND 
MOTIONS, 

J PENMEN 

3.0102 OPTIMIZATION OF WATER RESOURCE 
SYSTEMS INCORPORATING EARTHOUAKE RISK. 

C AL DUKE 

3.0103 SOIL I.IOUFFACTION DURING EARTHQUAKES. 

K.L LEE 


UN1Y, OF CALIFORNIA 
SCHOOL OF LETTERS 

3.0028 STUDIES OF GROUND MOTIONS IN LOCAL 
EARTHOUAKES. 

H A. BOLT 

3.0157 AN INVESTIGATION OF THE SEISMICITY & 
EARTHOUAKE HAZARDS OF THE SANTA BARBARA 
CHANNEL REGION - CALIFORNIA, 

A. SYLVESTER 


3.0205 STRESS-STRAIN RELATIONSHIPS OF REINFORC¬ 
ING BARS SUBJECTED TO LARGE STRAIN REVER¬ 
SALS. 

A E AKTAN 

3.0206 EFFECTS OF TWO-DIMENSIONAL EARTHQUAKE 
MOTION ON A REINFORCED CONCRETE COLUMN. 

A E. AKTAN 

3.0208 PROBABILISTIC METHODS IN CIVIL ENGINEER¬ 
ING. 

A H. ANG 

3.0209 ANALYSIS Op LIQUEFACTION OF SATURATED 
GRANULAR SOILS DURING EARTHOUAKES. 

J. GflABOUSSl 

3.0210 RESPONSE AND ENERGY-DISSIPATION OF REIN¬ 
FORCED CONCRETE FRAMES SUBJECTED TO 
S TRONG BASE MOTIONS, 

P GVLKAN 

3.0211 EARTHOUAKE EFFECTS ON REINFORCED 
CONCRETE BUILDINGS. 

M .A. SOZEN 

3.0212 EVALUATION OF STRUCTURAL DAMAGE 
CAUSED BY EARTHQUAKE TOWARD THE DEVELOP¬ 
MENT OF EARTHQUAKE-RESISTANT DESIGN (AH. 
BREV). 

M./L SOZEN 

3.0213 PROBABILISTIC MODELING OF EXTREME 
LOADS, 

Y.K WEN 

3.0214 SHEAR STRENGTH DECAY IN REINFORCED 
CONCRETE COLUMNS SUBJECTED TO LARGE 
DEFLECTION REVERSALS, 

J.K. WIGHT 


UNIV. OF CALIFORNIA 
SEISMOGRAPH 1C STATION 

3.0080 SEISMICITY OF MENDOCINO ESCARPMENT- 
GORDA RIDGE REGION • CALIFORNIA, 

E.G. KEITH 


UNIV. OF CALIFORNIA 
SURVEY RESEARCH CENTER 

3.0074 THE UNPREDICTABLE DISASTER IN A 
METROPOLIS - PUBLIC RESPONSE TO THE LOS AN¬ 
GELES EARTHOUAKE OF FEBRUARY. 1971, 

L.fi. BOURQUE 


UNIV. OF ILLINOIS 
GRADUATE SCHOOL 

3.0207 SEISMIC BEHAVIOR OF FRAMED TUBES, 

J.C. ANDERSON 

UNIV. OF ILLINOIS 
SCHOOL OF ENGINEERING 

3.0058 QUASI-STATIC LATERAL DESIGN LOADS FOR 

CADTUnilAI/i; DCCICTAWT CTUIIfTI BPS 


UNIV. OK KENTUCKY 
SCHOOL OF ENGINEERING 

3.0060 SHEAR MODULUS AND DAMPING IN' SOILS • 
MEASUREMENT AND PARAMETER EFFECTS. 

B.O. HARDIN 

3.0216 SHEAR MODULUS AND DAMPING IN SOILS • 
DESIGN F.OUATIONS AND CURVES. 

B.O. HARDIN 


UNIV. OF MICHIGAN 
SCHOOL OF ENGINEERING 

3.0231 EARTHOUAKE INDUCED TRANSIENT PORE 
PRESSURES IN EARTH DAMS. 

VL STREETER 


UNIV. OF NEVADA 
SCHOOL OF MINES 

3.0248 DIl.ATANCY AND PREMONITORY VARIATIONS 
OF P. S TRAVEL TIMES. 

I N. cun A 

3.0249 SPECTRAL CHARACTERISTICS AND STRESS 
DROP FOR MICROEARTHOUAKES NEAR FAIRVIEW 
PF K EV D 


TRAL NEVADA. 


3.0275 SEISMICITY AND CQNTEMPI 
A. RYAU. OF THE YEI.I.OWSTONE PARKH 
GION. 


UNIV. OF NEW MEXICO 
RURF.AU OF ENGINEERING RESEARCH 

3.0027 LOW-CYCLE FATIGUE FAILURE OF SEISMIC 
STRUCTURES. 

/ KASfRAJ 

3.0251 PROBABILITY OF FATIOUE FAILURE UNDER 
EARTHQUAKE LOADS, 

J. TANG 

3.0252 A STATISTICAL STUDY OF SOME DESIGN CON 
CEPTS IN FAKTHOUAKE ENGINEERING. 

PH. H'iRSCHfNi: 

3.0253 ADAPTIVE STRUCTURAL SYSTEMS. 

JT VAC 

3.0255 DYNAMIC BEHAVIOR OF BILINEAR STRUC¬ 
TURAL SYSTEMS. 

H.Y. YEN 


3.0276 REGIONAL SEISMICITY AN 
THF SOUTHERN INTFRMOUNTA 
WITH EMPHASIS ON THE WASATCl 


UNIV, OF WASHING! 
SCHOOL OF ARTS 

3.0279 DYNAMIC STABILITY OF FAl 

3.0280 A STUDY OF SFISMlCm 
STRUCTURE IN WESTERN WASH 
SEISMIC T ELEMETRY NETWORK. 

3.0283 SEISMIC ACTIVITY OF TH 
CANOES, 


UNIV. OF NEW MEXICO 
GRADUATE SCHOOL 


UNIV. OF WASHING! 
SCHOOL OF ENGINEF. 


3.0254 SEISMIC OESIGN OF BUILDING STRUCTURES, 

JT. MO 


3.0281 BUILDING STANDARDS 
FARTHOUAKE HAZARD FOR 71- 
BASIN. 


UNIV. OF OREGON 
SCHOOL OF LIBERAL ARTS 

3.0266 SEISMICITY INVESTIGATIONS IN THE CASCADE 
MOUNTAINS AND VICINITY. OREGON.O! MAY 1969 - 
30 APRIL 1970. 

ft.R fiLANK 

UNIV. OF SOUTHERN CALIFORNIA 
SCHOOL OF ENGINEERING 


3.0282 SEISMIC RESISTANCE OF C( 
COLUMN AND WALL CONNFC'ITOI' 


UNKNOWN INST. OR INUI\ 
3.0284 DF.MONS I RATION OF A 
LIMITING THE SUBSIDENCE OF L 
DONE!) MINES ROCK SPRINGS, WY 


3.0030 IMPACT VIBRATION DAMPERS IN A SEISMIC 
DESIGN. VIRGINIA POLYTECHNIC II 

$.f. mask/ school of arts 


UNIV. OF SOUT HF.RN CALIFORNIA 
SCHOOL OF LETTERS 


3.0277 SEISMICITY STUDIES OF T 
PAI.ACHIAN REGION. 


3.0104 MICROEARTHOUAKE MONITORING IN LOS AN- 
GELES ARF.A. 

T. TENG 


EXPANSIVE SOU 


UNIV. OF TEXAS 
GRADUATE SCHOOL 

3.0273 INFLUENCE OF SHAPE AND EMBEDMENT ON 
DYNAMIC FOUNDATION RESPONSE, 

K.ft. STOKOF. 


STATE mv. OF MINKS & ( 
4.0001 URBAN GEOLOGY PLAN F 
THE NATURE. MAGNITUDE. & CC 
HAZARDS & RECOMMF.NDATK 
MITIGATION (ABBREV). 



DEVELOPMENT IN EXPANSIVE CLAYS ON DAMAGE 
TO MILITARY FACILITIES (ABBREV), 

l.D. JOHNSON 

4.0003 REVIEW OF LITERATURE. ON EXPANSIVE CLAY 
SOILS. 

L.D. JOHNSON 

U.S. DEPT. OF THE INTERIOR 
BUREAU OF RECLAMATION 

4.0007 STABILIZATION OF EXPANSIVE CLAYS AND 
SHALES, 

H D RICHMOND 

U.S. DEPT. OF THE INTERIOR 
GEOLOGICAL SURVEY 

4.0004 GEOLOGY OF THE RAPID CITY AREA. SOUTH 
DAKOTA. 

J.M. CATTERMOUi 

4.0005 DENVER URBAN CORRIDOR STUDIES - 
COLORADO, 

u'.r. hanshn 

4.0006 SURF1CIAL GEOLOGY OF JUNEAU AND VICINI¬ 
TY URBAN AREA, ALASKA. 

R.D. MfLljJi 

UNIV. 01 DENVER 
GRADUATE SCHOOL 

4.0008 UNIVERSITY-INDUSTRY SVORKSHOP ON 
HAZARDS AND DAMAGE RELATED TO EXPANSIVE 
EARTH MATERIALS. 

t) RICHARD 

UNIV. OF SOUTHERN MISSISSIPPI 
SCHOOL OF SCIENCE 

4.0009 MAPPING OF SURFACE MATERIALS FOR PRE¬ 
DICTING FOUNDATION CHARACTERISTICS IN FU¬ 
TURE DEVELOPMEN T OF HATTIESBURG, 

U.W. RROWN 


FOREST & GRASS FIRES 


AUBURN UNIVERSITY 
AGRICULTURAL EXPERIMENT STA. 

5.0001 PROFILING THE FOREST INCENDIARIST - AN 
ANALYSIS OF DOCUMENTED CASE HISTORIES. 

J.L. DUNKEKHERGLR 

COLORADO STATE UNIVERSITY 
U.S.D.A. ROCKY MTN. FOR. STA. 

5.0027 NATIONAL FIRE DANGER RATINO, 

J.sV. LANCASTER 


TIONAl. PARK. MONTANA. 

R H WiiniAKER 

I I T RESEARCH INSTITUTE 

5.0044 DEVELOPMENT OF EMISSION FACTORS FOR 
ESTIMATING ATMOSPHERIC EMISSIONS, 

G. YAM ATE 

INST. FOR DEFENSE ANALYSIS 

5.0023 NATURAL DISASTERS OPERATIONS PLANNING 
FOR SLOWLY DEVELOPING DISASTERS. VOI .UME I, 

A. SACHS 

MICHIGAN STATE UNIVERSITY 

U.S.D.A. N. CKN. FOR. EX. STA. 

5.0014 FIRE CONTROL PLANNING AND FIRE PREVEN¬ 
TION IN THE NORTHEASTERN UNITED STATES. 

V J JOHNSON 

MISSISSIPPI ST. UNIVERSITY 

U.S.D.A. S. FOREST EXPT. STA. 

5.0017 RESEARCH AND DEVELOPMENT OF FIRE 
PREVENTION TECHNOLOGY (FIRE PREVENTION). 

m l. ooounu. 

NATE. ACAD. OF SCIENCES 

5.0008 CONTRAC T FOR PARTIAL SUPPORT OF "THE 
COMMITTEE ON FIRE RESEARCH. 

N T. GRf.SAMORE 

5.0009 EMPLOYMENT OF AIR OPERATIONS IN HIE 
FIRE SERVICES - PROCEEDINGS OF A SYMPOSIUM, 
HELD AT ARGONNE NATIONAL LABORATORY (All- 
BRE.V), 

UNKNOWN 

NORTHERN ARIZ. UNIVERSITY 
U.S.D.A. RKY. MTN. FOREST STA. 

5.0002 PRESCRIBED FIRE TECHNOLOGY FOR THE 
SOUTHWEST. 

A.W. UNDLNMUTH 

OLD DOMINION UNIVERSITY 
GRADUATE SCHOOL 

5.0032 CORRELATION OF SATELLITE AND GROUND 
DATA IN AIR POLLUTION STUDIES (ABBREV), 

G.K. CO DELANO 

SMITHSONIAN INSTITUTION 

5.0013 STUDIES OF IMAGES OF SHORT-LIVED EVENTS 
USINO ERTS DA TA - ALASKA, 


MM. DLUTSCHMAN 


state DlV. OF MINES & GEOLOGY 

5.0026 URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE. MAGNITUDE. & COSTS OF GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREVI, 

J T All-ORE 


U.S. DEI*T. OF AGRICULTURE 
NORTHERN FOREST FIRE l,AB. 

5.0028 AIRBORNE INFRARED FORE'S! HP 
HON SYSTEM, 

ft 


TEXAS TECHNOLOGICAL UNIVERSITY 
SCHOOL OF AGRICULTURE 

5.0022 EFFECT OF PRESCRIBED BURNING ON WATER 
YIELD ANDOUAUTY FROM BRUSH INFESTED LANDS 
•TEXAS. 

If A I»'ft/C?//r 


U.S. AIR FORCE 

FOREIGN TECHNOLOGY DIVISION 

5.0030 THE DETECTION OF CENTERS OF COMBUSTION 
OF SMALL DIMENSIONS BY THE METHOD0FOR IR 
PHOTOGRAPHY. 

V I BINENKO 


U.s. DEPT. OF AGRICULTURE 
DIV. OF ADMINISTRATIVE MG.UT. 

5.0010 A STUDY OF FOREST SERVICE TELECOMMUNI¬ 
CATIONS • VOLUME I • SUMMARY • MAIN0STUDY 
RECOMMENDATIONS AND FINDINGS. 

UNKNOWN 


U.S. DEPT. OF AGRICULTURE 
INTERMTN, FOR. & RG. EXP. STA. 


U.S. DEPT. OF AGRICULTURE 
PAC. S.W. FOR. & RG. EXP. STA. 


5.0006 FOREST FIRE BEHAVIOR • CAUFORN 

C'.M CO l 

5.0007 FIRE MANAGEMENT SYSTEMS. 

5.0040 FOREST FIRE METEOROLOGY IN TF 
COASTAL REGION. 

XU St 


U.S. DEPT. OF AGRICULTURE 
PAC. SW. FOR. & RG. KXPT. STA. 

5.0003 PHYSICAL CHARACTERISTICS OF Cl 
A WILDLAND FUEL • CALIFORNIA, 

C M. COl 

5.0004 FIRE WEATHER AND FIRE IIEIIAVIC 
1968 CANYON FIRE - CALIFORNIA, 

CM. COl 

5.0005 GUIDES FOR FUEL-BREAKS IN Tl 
NEVADA MIXED-CONIFER TYPE. 

L 

5.0025 FIRE PREVENTION - CALIFORNIA. 

W.S. 

5.0033 FIRE ENVIRONMENTAL TEST CHA.V 
DESIGN AND DEVELOPMENT. 


5.0018 PHYSICAL. CHEMICAL, AND PHYSIOLOGICAL 
PROPERTIES OF FUELS RELATF.D TO FIRE 
PHENOMENA. 

H.E. ANDERSON 


5.0034 FIRES CAUSED BY EQUIPMENT USE 
CRITICAL EIRE WEATHER IN CAl.lFORN 
1971. 

C.C. 


5.0019 METHODS FOR THE PREVENTION AND CON- 
TROL OF LIGHTNING FIRES. 

R.G BAUGHMAN 

5.0020 CONTROL AND USE OF FIRE PARTICULARLY 
IN WILDERNESS. PARK, AND OTHER RECREATIONAL 
AREAS. 

C.E. HARDY 

5.0046 FIRE SURVEILLANCE SYSTEMS FOR THE DE¬ 
TECTION AND MAPPING OF FIRES. 

S.N. IHRSCH 


5.0035 ALLOCATION MODEL FOR FIRI 
RESOURCES, 

F.W 

5.0036 CHARACTERISTICS OF PEOPLE WI 
FIRES ...SOME PRELIMINARY FINDINGS • 
NIA. 

j.r. am 

5.0037 REDUCING FIRE HAZARD IN PONDEI 
THINNINO SLASH BY MECHANICAL CU 
OREGON. 


5.0038 FORES! FIRE HISTORY • A C 
U.S. DEPT. OF AGRICULTURE METHOD OF DATA ANALYSIS 

NORTH CEN. FOREST EXPT. STA. 


5.0015 FOREST FIRES IN MISSOURI. 

D.A HAINES 

5.0016 FIRE WEATHER & BEHAVIOR OF THE LITTLE 
SIOUX FIRE - MINNESOTA. 

ft. V S/JATV) 


5.0039 PROBABILITY FIRE WEATHF.R F 
SHOW PROMISE IN 3-YEAR TRIAL. 

P.G. SI 

U.S. DEPT. OF AGRICULTURE 
S.E. FOREST EXP . F T TA lOI 


PERFORMING ORGANIZATION 


5,0042 DEVELOPMENT OF IMPROVED TECHNIQUES 
FOR USING PRESCRIBED FIRE IN 
SOUTHERNOFORESTS. 

COOPER 

5.0043 THE INFLUENCE OF WEATHER AND CLIMATE 
ON FOREST FIRE OCCURRENCE AND BEHAVIOR IN 
THE EAST AND SOUTH. 

DT WILLIAMS 

U.S. DEPT. OF COMMERCE 
NATL. WEATHER SERVICE 

5.0029 RADAR METEOROLOGY AS A MODERN TOOL 
FOR FOREST FIRE PROTECTION. 

D. IV. KRUEGER 

5.0031 OPERATING PLAN FOR FIRE WEATHER SER¬ 
VICE IN SOUTH CAROLINA. 

J.t). KANUPP 


U.S. NAVY 

ORDNANCE LABORATORY 


AUBURN UNIVERSITY 
CENTER FOR URBAN & REG. PU 

6.0157 STUDY OF GUIDELINES FOR LANl 
MENT AND USE OF FLOOD-PRONE 
ALABAMA. 


AURORA PLANNING BOARD 

6.0332 COMPREHENSIVE PLAN - REPOR1 
MENTATION - VILLAGE OF EAST AUI 
TOWN OF AURORA. N Y . 


BOISE STATE COLLEGE 
SCHOOL OF ARTS 

6.0003 SILVER VALLEY FLOOD - SOCIAL F 
ICAL EFFECTS. 


5.0012 THE GREAT OAKLAND. LOS ANGELES. AND 
SAN DIEGO FIRES. SEPTEMBER 22 TO 29.01970. 

R.S ALGER 


UNIV, OF CALIFORNIA 
SCHOOL OF AGRICULTURE 

5.0041 FOREST FIRE STATISTICAL PROBLEMS. 

E.N. DAVID 


BULLITT CO. PLANNING COMM 
6.0286 FLOOD PLAN FOR BULLITT COI 
TUCKY. 


CENTRAL NEW YORK REG. PLN. 
6.0133 WA FER RELATED ENVIRONMENTA 


UNIV. OF WASHINGTON 

SCHOOL OF ENGINEERING CLATSOP TILLAMOOK INTERGO 


5.0024 MECHANISMS OF WILDLAND FIRE SUPPRES- 
SION, 

R.C. CORLE'IT 


6.0352 FLOOD PLAIN ANALYSIS AND D[5 
DY, CLATSOP AND TILLAMOOK COUNT! 
• 19721973, 


UNIV. OF WASHINGTON 
SCHOOL OF FORESTRY 


5.0047 FIRE ON A FOREST SOIL. 


D M'. COLE 


CLYDE E. WILLIAMS & ASSOC. I 
6.0268 ZONING ORDINANCE - KNOX CO 
ANA. 


FLOODS 

ALBUQUERQUE URBAN OBSERVATORY 

6.0128 FACTORS PERTINENT TO WATER QUALITY IN 
THE ALBUQUERQUE METROPOLITAN AREA. 

UNKNOWN 

amer. soc. of civil engrs. 

6.0132 AN EVALUATION OF URBAN FLOOD PLAINS, 

IE. GODDARD 


COLORADO STATE UNIVERSIT 
SCHOOL OF ENGINEERING 

6.0050 FLOOD PROTECTION AT CULVERT 

6.0189 INVESTIGATION FOR FLOOD PRO 
BRIDGES, 

6.0190 HYDROLOGY OF SMALL WATERSH 

I 


tivnnrtt nr r rnccf rv np IlPnANI(7A ID I 


CORNEL!. L'NIVERSITY 
SVATER RESOU. & MARINE SC. CTR. 


GEORGIA INST. OF TECHNO 
ENVIRONMENTAL RESOURCES 


6.0334 REDESIGNING FLOOD MANAGEMENT • PRO¬ 
JECT AGNES - PHASE !. 

D J AL1.EE 

6.0335 STUDIES IN THE ANALYSIS OF METROPOLITAN 
WATER RESOURCE SYSTEMS - VOLUME IV - MODELS 
FOR MANAGING METROPOLITAN SURFACE WATER 
SYSTEMS. 

S.R FF.RGUSSON 


COUNCIL ON INTERGOV. RELATIONS’ 

6.0042 SAN OORGONIO PASS. CALIFORNIA GENERAL 
PLAN TECHNICAL REPORT. 

UNKNOWN 

6.0178 NORTH RICHMOND • SAN PABLO BAY AREA 
STUDY - CALIFORNIA. 

J.F KENNY 

6.0179 GENERA!. PLAN REPORT. LAKE RED BLUFF 

area, California. 1971 . 

UNKNOWN 


6.0073 CASE STUDY OF REMEDIAL F 
MENT IN AN URBAN AREA - PHASE II 

6.0074 CRITICAL ANALYSIS OF FIN 
MODELS JN FOUR PHYSIOGRAPH. 
GEORGIA. 

6.0238 SYNTHESIZINO A PROCLDURi 
LATING URBAN FLOOD CONTROL PR 

6.0239 THE Ft.OOD PLAIN AS A RF.SII3 
• RESIDENT ATTITUDES AND PER 
THEIR IMPLICATIONS TO FLOOD P 
MENT POLICY. 


6.0240 THE PEACHTREE CREEK WA 
CASE HISTORY IN URBAN FLOOD P 
MENT. 


DIVERSIFIED CONSULTANTS INC. 

6.0307 URBAN SYSTEMS - STORM DRAINAGE & 
FLOOD PLAIN MANAGEMENT. SANITARY 
SEWERAGE. SOLID WASTE MANAGEMENT (ABGREV). 

J.A. ELUOTT 

6.0308 URBAN SYSTEMS - WATERWORKS. SANITARY 
SEWERAGE. SOLID WASTE MANAGEMENT. STORM 
ORAINAGE & FLOOD PLAIN MANAGEMENT (AB- 
UREV), 

J.A. EUJOlT 


EAST CENT. FLORIDA REG. COUN. 

6.0072 ORANGE. SEMINOLE, OSCEOLA COUNTIES - 
WATER MANAGEMENT. 

UNKNOWN 


EASTERN PENN. PSYCH. INSTITUTE 

6.0010 TRAINING AND EVALUATION OF MENTAL 
HEALTH SERVICES TO RESIDENTS OF FLOOD DIS¬ 
ASTER AREAS IN COMMONWEALTH OF PENNSYL¬ 
VANIA. 

UNKNOWN 


ENVIRONMENTAL RES. INST. MICH. 

6.0298 USE OF ERTS-I DATA • SUMMARY REPORT OF 
WORK ON TEN TASKS, 

i.J. THOMSON 


FED. CITY COLLEGE 
GRADUATE SCHOOL 

6.0016 A STATISTICAL SUMMARY OF THE CAUSE AND 
COST OF BRIDGE FAILURES. 

F.F. CHANG 

GENESEE FINGER LAKE REG. BOARD 


6.0241 TRAVEL TIME OF GEORGIA STf 

6.0242 THE EFFECT'S OF LAND USE C 
HYDROLOGY OF AN URBAN WATERS 

6.0243 A PROGRAM FOR METROPC 
MANAGEMENT, 


GLENDORA CITY GOVERNN 

6.0170 GLENDORA, CALIFORNIA. C 
1990, 


HAZLETON NANTICOKE M.H, 
6.0009 MENTAL HEALTH SERVICES TC 
FLOOD DISASTER AREAS IN I.UZ! 
COUNTIES OF THE COMMONWEALTH 
vania, 


HYDROCOMP INTERNATIOI 
6.0177 PROCEDURES FOR ESTIMATINC 
FROM SMALL RURAL WATERSHEDS, 


I N T A S A INCORPORA1 
6.0173 COMPUTER SIMULATION MOD 
PLAIN DEVELOPMENT - PART II - M 
TION AND APPLICATIONS, 

N 

6.0174 COMPUTER SIMULATION MOD 
PLAIN DEVELOPMENT - PART I 
PLANNING AND BENEFIT EVALUATJC 

N 


HJfN l kui. n.AtN i'uk mr. i_nn_/\vjuu/\[Ni.» akla • 
COMPUTER SIMULATION PROGRAMS. 

/;.//. aniRcmu. 

INST. FOR DEFENSE ANALYSIS 

6.0032 NATURAL DISASTERS OPERATIONS PLANNING 
FOR SLOWLY DEVELOPING DISASTERS. VOLUME I. 

a. Sachs 

INTERNAT. JOINT COMMISSION 

6.0052 REGULATION OF GROAT LAKES WATER 
LEVELS REPORT TO THE INTERNATIONAL 
JOINTOCOMMISSION BY THE INTERNATIONA!. GREAT 
LAKES LEVELS HOARD. 

UNKNOWN 

IOWA STATK UNIVERSITY 

WATER RESOURCES RESEARCH INST. 

6.0089 PLANT SPECIES AS WILDLIFE COVER AND 
EROSION CONTROL ON ’MUDFLATS- IN IOWA'S 
LARGE RESERVOIR SYSTEMS. 

WILSON 

6.0272 ECONOMIC FACTORS AFFLICTING CHANGE IN 
THE INTENSITY OF FLOOD PLAIN USE. 

J.R. liARNARD 

6.0273 THE HUMAN ECOLOGICAL IMPACT OF STRUC¬ 
TURAL FLOOD CONTROL ON THE IOWA RIVER, 
IOWA. 

J.S. GARDNER 

LINCOLN CO. PLANNING DEPT. 

6.0354 DEVELOPMENT IN FLOOD-PRONF. AREAS OF 
LINCOLN COUNTY, OREGON AUGUS T. 1973. 

UNKNOWN 

LOCKWOOD ANDREWS & NEWMAN INC. 

6.0385 PALACIOS COMPREHENSIVE PLAN - PHASE 2 - 
SUMMARY REPORT. 

G.l. WfU.UMS 

LOWER MINN. RIV. WTRSIIKI) DlST. 

6.0302 THE EFFECTIVENESS OF FLOOD CONTROL 
STRUCTURE OF THE LOWER MINNESOTA RIVER 
WATERSHED DISTRICT, 

UNKNOWN 

LUZERNE WYOMING CO. M.H. PROG. 

6.0011 MENTAL HEALTH SERVICES TO RESIDENTS OF 
FLOOD DISASTER AREAS IN l.UZERNF-WYOMING 
COUNTIES. COMMONWEALTH OF PENNSYLVANIA, 

UNKNOWN 

MACON CO. REGIONAL PLAN COMM. 

6.0258 NATURAL CAPABILITIES - THE FRIENDS CREEK 
SERIES, MACON COUNTY. ILLINOIS, 


MARION COUNTY, INDIANA SEPTEMBER 1970. 

UNKNOWN 

MASS. INST. OF TF.CIINOLOGY 
SCHOOL OF ENGINEERING 

6.0107 DESIGN OF OPTIMAL PRECIPITATION NET¬ 
WORKS. 

IV M GRAYMAN 

MATIIE-MATICA INCORPORATED 

6.010 ( THE IMPLICATIONS OF THE NET FISCAL 
BENEFITS CRITERION FOR COST SHARINO IN FLOOD 
CONTROL PROJECTS, 

RJV RAFUSf : 

MIDDLE GEORGIA AREA PLAN. COM. 

6.0245 WATER RESOURCES OF MIDDLE GEORGIA. 

UNKNOWN 

MISSISSIPPI ST. UNIVERSITY 
GRADUATE SCHOOL 

6.0007 CASE STUDY OF ECONOMIC ASPECTS OF* THE 
FEDERAL FLOOD INSURANCE PROGRAM. 

L.R CHEATHAM 

MONTANA STATE UNIVERSITY 
SCHOOL OF ENGINEERING 

6.0125 APPLICATION OF HYDROLOGIC AND HYDRAU¬ 
LIC RESEARCH TO CULVERT SELECTION INOMON- 
1 ANA • VOLUME. I - REPORT. 

F..R. DODGE 

MONTANA STATE UNIVERSITY 

WAFER RESOURCES RESEARCH CTR. 

6.0126 DEVELOPMENT OF AN OPERATIONS MODEL 
FOR MONTANA'S WATER RESOURCES. MID- 
DLEOCREEK RESERVOIR OPERATION. 

T-T. WILLIAMS 

6.0321 FLOODPLAIN MAPPING AND PLANNING FOR 
THE 50 AND 100 YEAR INTERVAL FLOOD ZONES OF 
THE BHTERROOT VALLEY. MONTANA, 

K.M. NO}.AN 

NORTH AMUR. WEATHER CONSULT. 

6.0171 CLOUD SEEDING POTENTIAL FOR TWELVE 
RIVER BASINS. 

R.D. ELLIOTT 

NORTH KENNEUKC REG. PLN. COMM. 

6.0288 DATA AND MANAGEMENT NEEDS FOR WATER 
RELATED LAND AREAS - MAINE. 


UNKNOWN 


E. KEENE 



NORTHWESTERN UNIVERSITY 
SCHOOL OF TECHNOLOGY 


rufviyun tixivLn.iii r 
SCHOOL OF CIVIL I-NGl 


ft.0259 RESEARCH INITIATION - A MULTIDIMEN¬ 
SIONAL STOCHASTIC MODEL FOR FLOOD PREDIC¬ 
TION. 

RB. COROT fit 


OHIO STATE UNIVERSITY 
SCHOOL OF ENGINEERING 

6.0345 COST .EFFECTIVENESS ANALYSES OF RE¬ 
GIONAL FLOOD PLAIN MANAGEMENT ACTIVITIES, 

CM CLARK 

6.0346 APPLICATION OF COST-EFFECTIVENESS TO 
THE. DESIGN OF A FLOOD PLAIN. 

C M. C LARK 

6.0347 DETERMINATION OF COST-EFFECTIVE TECHNI¬ 
CAL PROCEDURES FOR USE IN THE OHlOOFl.OOO 
PLAIN MANAGEMENT PROGRAM. 

G.M. l LARK 

6.0348 STRFAMFLOW SIMULATION AND FLOOD 
PROFILE DETERMINATION IN OHIO • A PILOT STUDY. 

I'.T. Rtt (VI 


6.0271 WABASH RIVER SYSTEMS MO 
JECT MANAGEMENT. PLANNING ANT 


PURDUE UNIVERSITY 
SCHOOL OF ENGINEERS 


6.0270 HIE EFFECT OF URBANJZATIOf 
GY OF WATERSHEDS - INDIANA. 


PURDUE UNIVERSITY 
WATER RESOURCES RESEARC 

6.0088 INITIAL RESULTS FROM THE i 
SIMULATION MODEL. 

6.0269 HYDRAULICS OF' SHALLOW FL 
RLE ERODED SAND SURFACES DEV 
SPECTRA, 


OREGON STATE UNIVERSITY 
WATER RESOURCES RESEARCH INST. 

6.0353 A COMPILATION OF FLOOD ABATEMENT PRO¬ 
JECTS IN OREGON. 

R.E. EMMER 

PALM BEACH CO. AREA PLAN. BI). 

6.0235 FLOOD PLAIN STUDY AND MODEL FLOOD 
PLAIN ORDINANCE. 

CAXVOILV 

6.0236 FLOOD PLAIN STUDY AND MODEL FLOOD 
PLAIN ORDINANCE. MARCH, 1972, 

UNKNOWN 


RESOURCES DEVELOPMENT Cl 

6,0191 SOCIALLY DEFINED ENVIRON.V 
IN URBAN WATER RESOURCES PLAN 


RUTGERS THE STATE UNIVL 
AGRICULTURAL EXPKRlMEN 

6.0323 HYDROLOGY OF SUBURUAN AI 
SEY. 


RUTGERS THE STATE UNIYE 
WATER RESOURCES RKSEARC 


PENN. STATE UNIVERSITY 
INST. RES. LAND & WTR. RESOUR. 


6.0324 ECONOMIC BASIS FOR WAT 
ANALYSIS. 


6.0144 OPTIMAL ANTECEDENT PRECIPITATION IN. 
DICES FOR SMALL EASTERN WATERSHEDS, 

B.M. REICH 

6.0146 FLOOD SERIES FOR GAGED PENNSYLVANIA 
STREAMS, 

R M. REICH 

6.0360 SOCIOLOGICAL IMPACT OF A FLOOD CON¬ 
TROL RESERVOIR, 

S.M. LEADl.LY 

6.0361 EFFECT OF AGNES FLOODS ON ANNUAL SE¬ 
RIES IN PENNSYLVANIA, 

BM. REICH 


PENN. STATE UNIVERSITY 
SCHOOL OF ENGINEERING 


SAN DIEGO CO. COMP. PLAN 
6.0046 DRAINAGE AND FI.OO 
BACKGROUND AND POLICY STUDY • 

6.0047 INITIAL WATER, SEWERAGE Af 


SAN DIEGO REG. COMP. PL. 
6.018! DRAINAGE AND FLOO 
BACKGROUND AND POLICY STUDY 
PORT, 


SOUTH ALABAMA REG. PLAN. 


6.01 5 FLOOD PRPninrnw WPTUOnc cni> dcmmcv 


L. AI £0 


PERFORMING ORGANIZATION 


FLOODS 


SOUTH DAKOTA STATE UNIVERSITY 
REMOTE SENSING INSTITUTE 

6.0030 MONITORING FLOOD DAMAGE WITH SATEL¬ 
LITE IMAGERY. 

LA HENSON 


SOUTHWESTERN ILL. PLAN. COMM. 

6.0084 BACKGROUND SURVEY • SURFACE DRAINAGE 
PROGRAM. MADISON, ST. CLAIR, MONROFOAND 
RANOOLPH COUNTIES. ILLINOIS, 

UNKNOWN 


STATE COMM. & AREA DEV. DIV. 

6.0309 ZONING ORDINANCE AND SUBDIVISION REGU¬ 
LATIONS. FRIARS POINT. MISSISSIPPI, 

t\J. IMRLOU' 


STATE DEPT. OF HUS. & DEV. 

6.0262 PRIORITY AND PLANNING ELEMENTS FOR 
DEVELOPING ILLINOIS WATER RESOURCES, 

UNKNOWN 


STATE DEPT. OF COMMUNITY AIRS. 

6.0295 RE-DRAFT OF SKEKONK ZONING UY LAW. 15 
NOVEMBER I960. 

J Hl.ACKWLU. 


STATE DEPT. OF ENV. CONSERV. 

6,0130 REGIONAL COMPREHENSIVE MULTI-PURPOSE 
WATER RESOURCES PLANNING STUDIES IN0NEW 
YORK. 

J.A. FINCK 

6.0131 USE OF SYSTEMS ANALYSIS IN THE DEVELOP¬ 
MENT OF WATER RESOURCES MANAGEMF.NTUPI.ANS 
FOR NEW YORK STATE - ADDENDUM, 

C.S. LIU 


STATE DEPT. OF PUB. WELFARE 

6.0008 MENTAL HEALTH SERVICES TO RESIDENTS OF 
FLOOD DISAS TER AREAS IN CENTRAL REGION. COM¬ 
MONWEALTH OF PENNSYLVANIA, 

UNKNOWN 


STATE DEPT. OF TRANSPORTATION 
6,0043 FLOODS FROM SMAJ.L DRAINAGE AREAS IN 
CALIFORNIA, 

,1.0. WAANANFN 


STATE DEPT. OF WATER RESOURCES 
6.0044 SOUTH COASTAL BASIN PRECIPITATION 
FREQUENCY - A REGIONAL ANALYSIS OF DEPTH-DU¬ 
RATION FREOUENCY OF SHORT-DURATION 
PRECIPITATION IN CALIFORNIA. 


STATE DIV. OF MINES & GEOLOGY 
6.0045 URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE. MAGNITUDE. & COSTS OF GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBRKV). 

J.T. AU'ORL 


STATE DIV. OF VOC. REHAB. 

6.0014 DELIVERING VOCATIONAL REHABILITATION 
SERVICES IN A DISASTER AREA. 

W.R. r/U-U'S 


STATE MV. OF WATER RESOURCES 

6.0328 THE USE OF SYSTEMS ANALYSIS IN THE 
DEVELOPMENT OF WATER RESOURCES MANAGF.- 
WENT PLANS FOR NEW YORK STATE - VOLUME I. 

AC. Tl.PROW 


STATE GEOL. SURVEY 

6.0035 ELEMENTS OF THE WATER RESOURCES SITUA¬ 
TION IN ALABAMA. 

D.H. KNOWLES 


STATIC HIGHWAY COMMISSION 

6.0287 SMALL STREAMS FLOOD FREQUENCY IN 
MAINE. 

as HAYES 


STATE OFI . OF PLAN. SERVICES 
6.0329 STREAMS AND DRAINAGE UASINS - FULTON 
COUNTY, NEW YORK, 

UNKNOWN 

6.0330 PUTNAM COUNTY OFFICIAL MAP • PROPOSALS 
EOU REVISION AND EXPANSION. 

UNKNOWN 


STATE PLANNING & COM. AFF. AGY 

6.0253 NATURAL DISASTER ANALYSIS FOR LATAH 
COUNTY. IDAHO, JUNE 1973. 

u.w. u:i: 


STATE PLANNING & GRANTS DIV. 

6.0363 MYRTLE BEACH, S.C. COMPREHENSIVE 
DEVELOPMENT PLAN. 

UNKNOWN 


STATE PLANNING BOARD 

6.0362 FLOOD CONTROL STUDY OF RIO GRANDE DE 
MAN ATI. MANAT! AND BARCELONETA, PUERTO 
RICO. 

UNKNOWN 


STATE PLANNING COMMISSION 
6.0369 ZONING ORDINANCE, HUNTINGDON. TENNES¬ 
SEE. 


J.l). GOOORIDQE 


UNKNOWN 



6.0284 ZONING ORDINANCE - PAINTSV/I.I.E. KEN¬ 
TUCKY. 

UNKNOWN 


STATE UNIVERSITY OK NEW YORK 
AGRICULTURAL EXPERIMENT STA. 

6.0336 THE POLITICAL ECONOMY OF WATER 
RESOURCES. 

DJ AlsLF.F. 

6.0337 APPLICATION OF I.L'NR SYSTEM TO H.OOD 
PLAIN ANALYSIS AND MANAGEMENT IN 
THEOSLSQUEHANNA RIVER BASJN. 

J IP KELLEY 


STATE WATER RESOUR. ROARI) 

6.0350 APPRAISAL OF THE WATER AND RELATED 
LAND RESOURCES OI- OKLAHOMA - REGION EIGHT - 
1071. 

UNKNOWN 

6.0351 APPRAISAL OF THE WATER AND RF.LATEO 
LAND RESOURCES OF OKLAHOMA. 

UNKNOWN 


STATE WATER SURVEY 

6.0263 STREAMFLOW VARIABILITY - ILLINOIS. 

K P SINGH 


STEPHENSON CO. PLANNING COMM. 

6.0260 A COMPREHENSIVE PLAN FOR STEPHENSON 
COUNTY. ILLINOIS. 

UNKNOWN 


TAMPA BAY REGIONAL PLAN. COl'N. 

6.0231 SARASOTA • ZONING AND SUBDIVISION CON- 
TROLS - REVIEW. ANALYSIS. AND RECOMMENDA¬ 
TIONS CONCERNING CURRENT REGULATIONS. 

E.R BARTLEY 

6.0232 ZONING REGULATIONS OF THE CITY OF 
SARASOTA. FLORIDA, 

UNKNOWN 


TEXAS A & M UNIVERSITY SYSTEM 
SCHOOL OF ENGINEERING 

6.0151 ALTERNATE SOLUTIONS TO WATER 
RESOURCE DEVELOPMENT- A CASE STUDY • TEXAS. 

D R. BANCO 


TEXAS A & M UNIVERSITY SYSTEM 
WATER RESOURCES INSTITUTE 

6.0379 WATER FOR TEXAS • URBAN WATER 
RESOURCES PLANNING AND MANAGEMENT • THE 
PROCEEDINGS OF THE ANNUAL CONFERENCE HELD 
AT SAN ANTONIO (AIJBREV), 

UNKNOWN 


TEXAS TECHNOLOGICAL UNIVERSITY 
WATER RESOURCES CENTER 


KIMilWraAL. I'LANNING COMM. 

6.0381 SOIL AND WATER CONSERVATION NELlls h 
VENTORY. COOKE. GRAYSON AND 1-ANNIN nu5 
TIES. TEXAS. U V 

TUSCALOOSA AREA COIJN. OF GOV. 

6.0159 FLOOD MANAGEMENT STUDY, 

<'w,von A . 

6.0160 FLOOD MANAGF.MF.NT STUDY - TUSCAWxjsa 
PICKF.NS COUNTY AND MOUNDSVILLE. MaBAMA 
MAY 1071, 

UNKNOWN 

U.S. AIR FORCE 
AIR WEATHER SERVICE 

6.0081 WATER WARNINGS AND SPFCIAI l/| |) 
FORECASTS, 

£M%voir,\' 

U.S. ARMY 

CORPS OF ENGINEERS 

6.0053 CHENA RIVER LAKES PROJECT, ALASKA ■ 
PROBLEMS RELATING TO CHANNEL DEVFLOPMl'M 
EROSION, & BANK & I.EVHE PROTECTION. 

CP. U.\'I)\'IR 

6.0054 JACKSON HOLE FLOOD CONTROL PROJECT. 

UNKNOWN 

6.0405 FLOOD HAZARD INFORMATION • JHJITAIO 
CREEK. LOGAN COUNTY. WEST VIRGINIA POSI-DIS- 
AS7ER CONDITIONS, 

UNKNOWN 


IJ.S. ARMY 
ENGINEER DISTRICT 

6.0033 SPKWRELL BLUFF LAKE. FLINT RIVER, OliOlL 
GIA, 

UNKNOWN 

6.00% GRAND ISLE, LOUISIANA, AND VICINITY HUR¬ 
RICANE PROTECTION ASSOCIAT ED WATER I FA 
TURG. BAYOU LAFOURCHE - LOUISIANA (AUBREY), 

UNKNOWN 

6.0097 NEW ORLEANS TO VENICE. LOUISIANA, HUR¬ 
RICANE PROTECTION, 

UNKNOWN 

6.0098 LAKE PONTCHARTRAIN. LOUISIANA AND 
VICINITY - HURRICANE PROTECTION PROJECT. 

UNKNOWN 

6.0099 MORGAN CITY. LOUISIANA, AND VICINITY 
(FRANKLIN AND VICINITY AREA). 

UNKNOWN 

6.0J00 RED RIVER EMERGENCY IJAN'K PROTECTION. 
LOUISIANA, ARKANSAS, AND TEXAS. 

UNKNOWN 

6.0141 RIG HILL LAKE. BIG MILL CREEK, KANSAS, 

UNKNOWN 

6.0142 R1RCH LAKE, BIRCH CREEK, OKLAHOMA, 

UNKNOWN 


PEKrUKMiivu ukuani/.a i iuin 


6.0172 SANTA ANA RIVKR BASIN. FLOOD CONTROL 
PRQJECr. EAST TWIN AND WARM CREEK IMPROVE¬ 
MENT, 

UNKNOWN 

6.0315 FORT SCOTT LAKE. MARMAION RIVER, KAN¬ 
SAS. 

UNKNOWN 

6.0320 MERAMEC PARK LAKE. UPPER MISSISSIPPI 
RIVER BASIN, MERAMEC RIVER. MISSOURI. 

UNKNOWN 

6.0358 FLOOD-PROOF1NO REGULATIONS. 

UNKNOWN 

US. ARMY 

ENGINEERING DIVISION 

6.009S HYDROLOGIC STUDIES (STORM STUDIES), 

HJ. CARHr.1T 

U.S. ARMY 

HYDROLOGIC ENGINEERING CENTER 

6,0037 HYDROLOOIC ENGINEERING METHODS FOR 
WATER RESOURCES DEVELOPMENT • VOLUME I - 
REQUIREMENTS AND GENERAL PROCEDURES, 

L R. HEARD 

6.0038 RESERVOIR SYSTEMS ANALYSIS FOR FLOOD 
CONTROL. 

U.S LlCttERT 

6,0167 STOCHASTIC HYDROLOGY, 

III- KlJli IK 


U.S. ARMY 

WATERWAYS EXPERIMENT STATIO 

6.0116 DESIGN FOR FLOOD CONTROL A1 
PROTECTION. CHAGRIN RIVER. F.ASILAK 
HYDRAULIC MODF.L INVESTIGATION. 

C.E. 

6.0117 DISCHARGE CHARACTERISTICS < 
RICANE BARRIER. EAST PASSAGE OF N/ 
SETT BAY. RHODE ISLAND • HYDRAULIC f 
VESTIGATION, 

C A l 

6,0118 ANSONIA-DERDY LOCAL PROTECT 
JECT. NAUGATUCK AND HOUSATONIC RIV 
NF.CTICUT - HYDRAULIC MODEL INVESTIG 

G.A. f 

6.0119 PROTECTION OF NARRAGANSETT n 
HURRICANE SURGES, 

HU 

6,0120 FLOOD-CONTROL PROJECT HOOSJ 
NORTH ADAMS MASSACHUSETTS. 

6,0312 MODEL STUDY OF CANNELTON L< 
DAM, OHIO RIVER, INDIANA AND KHNTUCJ 

J-. 

6.0313 MISSISSIPPI BASIN MODF.L. 

6.0314 DEMONSTRATION OF T HE ELECTRIC 
MODEL OF THE- KANSAS RIVER AT TUF. Ut 
GF CALIFORNIA IN BERKELEY, 


U.S. ARMY 

LOWER MISS. VALLEY I»IV. 

6 .0121 FLOOD CONTROL IN THE LOWER MISSISSIPPI 
RIVER VALLEY, 

UNKNOWN 


U.S. ARMY 

NEW ENGLAND DIVISION 

6,0108 HURRICANE PROTECTION PROJECV, STRAT¬ 
FORD. CONNECTICUT. 

UNKNOWN 

6.0109 OPERATION AND MAINTENANCE OF NF.W 
BEDFORD HURRICANE BARRIER, MASSACHUSETTS. 

UNKNOWN 

6.0110 OPERATION AND MAINTENANCE OF NEW 
BEDFORD HURRICANE BARRIER. NEW 
BEDFORD .0MASSACHUSE1TS. 

UNKNOWN 

6.0111 NEW LONDON HURRICANE PROTECTION PRO- 
JECT, NEW LONDON. CONNECTICUT, 


U.S. COASTAL BEND KEG. COMM. 

6.0380 OSO CREEK TECHNICAL ASS1STANCI 
PRELIMINARY STUDY ON THE PROBLEMS 
PORTUNIT1ES FOR DEVELOPMENT OF O' 
AND OSO BAY, 


U.S. DEPT. OF ACRICULTIJRE 
BLACKLANI) EXPERIMENT WATERSJI 

6.0388 RELATION OF CLIMATIC AND W/ 
CHARACTERISTICS TO STORM RUNOFF It' 
WARDS PLATEAU • TEXAS, 

IK 


U.S. DEPT. OF AGRICULTURE 
NATURAL RESOURCE ECON, DIV, 

6.01 94 ANALYSIS OF LAND USE CONTROL V 

IV.D / 


I C 1DUV 


UNKNOWN 


U.S. DEPT. OF AGRICULTURE 
C. W. ' & G F.X . S 


U.S. DEPT. OF AGRICULTURE 6.0103 HYDROLOGIC DATA COLLEC 

SOIL CONSERVATION SERVICE TATlONARY SATELLITE, 


6.0055 HURRICANE CREFK WATERSHED PROJECT, 
HUMPHREYS AND DICKSON COUNTIES, TENNESSEE, 

UNKNOWN 

6.0195 KANSAS NORTH SECTOR UPPER WALNUT 

WATERSHED UUTLER AND CHASE COUNTIES. 

UNKNOWN 

6.0196 UNION CREEK WATERSHED PROJECT. SOUTH 
DAKOTA, 

UNKNOWN 

6.0J97 HOLLOW CREEK WATERSHED PROJECT. 
SOUTH CAROLINA. 

UNKNOWN 

6.oi98 Kansas - north sector upper walnut 
watersheo butler and chase counties. 

UNKNOWN 

6.0199 NUTWOOD WATERSHED. ILLINOIS, 

UNKNOWN 

6.0200 HURRICANE CREEK WATERSHED STRUCTURAL 
PROJECT MEASURE, KENTUCKY, 

UNKNOWN 

6.0201 CORNUDAS. NORTH AND CULP DRAWS 
WATERSHED. HUDSPETH COUNTY. TEXAS. AND 
OTERO COUNTY, NEW MEXICO, 

UNKNOWN 

6.0202 BIG CREEK WATERSHED, KANSAS, 

UNKNOWN 

6.0203 MACADOO ROAD FILL DAM, KANSAS. 

UNKNOWN 

6.0204 STARKWEATHER WATERSHED. NORTH 
DAKOTA. 

UNKNOWN 

6.0205 VERDF. LANF. FLOOD PREVENTION PROJECT 
MEASURE. NEBRASKA. 

UNKNOWN 

6.0206 WHITEWATER CREEK HYDROLOGIC UNIT PRO- 
JECT MEASURE. CHEROKEE HILLS RC AND D PRO- 
JECT. OKLAHOMA, 

UNKNOWN 


U.S. DEPT. OF COMMERCE 
EQUIPMENT DfcVELOPMNT. LAR. 

6.0104 HYDROLOGIC EOUIPMENT • FLASH FLOOD 
ALARM SYSTEM. 

W. STAATS 


U.S. DEPT. OF COMMERCE 
LIMNOLOGY DIVISION 

6.0207 LAKE HYDROLOGY. 

L. BAJORUNAS 


6.0290 PROBABLE MAXIMUM PREC 

snowmelt criteria for red 
NORTH ABOVE PEMBINA AND SOUP 
MINOT, NORTH DAKOTA, 


U.S. I)EPT. OF COMMER 
NATL. BUREAU OF STAND, 

6.0001 DISASTER INVESTIGATIONS, 

U.S. DEPT. OF COMMER 
NATL. OCEANIC & ATMOS. 

6.0056 BLACK HILLS FLOOD OF JUNE 

6.0057 FSSA AND OPERATION FORES!' 

6.0289 CLIMATES OF' THE STATES • C 
YORK. 


U.S. DECT. OF COMMER 
NATL. WEATHER SERVE 

6.039] FLASH FLOOD FORECASTING 
PROGRAM IN THE WESTERN REGION 


U.S. DEPT. OF COMMER' 
TECHNIQUES DEVELOPMENT 

6.0006 FLOOD INSURANCE STUDY, 


U.S. DKPT. OF COMMER! 
WEATHER BUREAU 

6.0021 METEOROLOGICAL AND 
ANALYSIS OF THE AUGUST 27-28, 19 
FLOOD. 

6.0022 THE METEOROLOGICAL AND 
ASPECTS OF THE MAY 1968 NEW JER 


U.S. DEPT. OF HOU. & URB. 
COMM. DEV. DISASTER REC 

6,0024 LOCK HAVEN URBAN RENE 
LOCK HAVEN, PENNSYLVANIA, 

6,0025 MODEL CITIES ONE - URBAN 
JECT, READING. PENNSYLVANIA, 


U.S. DEPT. OF COMMERCE 


performing organization 


FLOODS 


6.0029 KINGSTON DISASTER URBAN RENEWAL PRO¬ 
JECT. BOROUGH OF K1NOSTON. LUZERNE COUNTY, 
PENNSYLVANIA. HUD PROJECT NO. R-615C. 

UNKNOU ’N 

U.S. DEI'T. OF IIOU. & URB. DEV. 

SPECIAL RECOVERY OFFICE 

6.0027 MILTON SOUTH. MILTON NORTH AND TURBOT 
TOWNSHIP DISASTER, URBAN RENEWAL PROJECTS. 
PENNSYLVANIA, 

UNKNOWN 

6.0028 DOWNTOWN URBAN RENEWAL PROJECT. 
WILKES-BARRE, PENNSYLVANIA, 

UNKNOWN 

U.S. DEPT. OF THE. INTERIOR 
BUREAU OF RECLAMATION 

6.0183 FLOOD HYDROLOGY INVESTIGATIONS, 

l- A. ULRTLt: 

U S. DEPT. OF THE INTERIOR 
GEOLOGICAL SURVEY 

6.0020 FLOOD OF JULY 17. 1072 IN GALLUP. NEW 
MEXICO, 

LA. WAITE 

6.0023 FLOOD FREQUENCY AND HIGH-FLOW STUDIES. 

UNKNOWN 

6.0034 FLOOD-FREQUENCY SYNTHESIS FOR SMALL 
STREAMS - ALABAMA, 

co. a//at; 

6.0039 EFFECTS OF URBAN DEVELOPMENT AND 
WATER USE ON THE SANTA ANA RIVER. CALIFOR¬ 
NIA, 

m.w. nusur 

6.0048 FLOOD FREQUENCY IN URBAN AREAS, 
COLORADO. 

O.L. DUCRET 

6,0049 PEAK DISCHARGE AND FREQUENCY FOR 
SMALL WATERSHEDS IN COLORADO. 

G.L. DUCRET 

i.0058 FLOOD FLOWS FROM SMALL DRAINAGE 
AREAS. 

J D. CAMP 

>.0059 INVESTIGATION AND ANALYSIS OF FLOODS 
FROM SMALL DRAINAGE AREAS IN OHIO, 

W.P. CROSS 

-.0060 INFLOW HYDROGRAPH STUDY • WYOMING, 

R. CUSHMAN 

.006] PROGRAM FOR HYDROLOGIC INVESTIGATION 
OF SMALL DRAINAGE AREAS IN TEXAS, 

E.F.. SCHROEDER 

.0062 FLOW REGULATION EFFECTS OF THE 
BURLINGTON RESERVOIR FROM THE DAM 


6.0064 COLLECriON AND ANALYSIS OF STREAM 
FLOW AND RELATED JIYORAULlC DATA FOR 
DESIGN OF HIGHWAY BRIDGES AND CULVERTS • 
IOWA, 

UNKNOWN 

6,0065 FLOOD FRKOUENCY IN SMALL DRAINAGE 
AREAS • MISSISSIPPI, 

KV. WILSON 

6.0067 HYDROLOGIC AND BIOLOGIC STUDIES OF 
SOUTHWEST FLORIDA /BIO CYPRESS). 

//. KLEIN 

6.0068 RESPONSE OF WATER LEVELS TO FLOOD CON¬ 
TROL OPERATIONS IN SOUTHEASTERN FLORIDA, 

W.A. PUT 

6.0069 HYDROLOGIC BASE FOR WATER MANAGE¬ 
MENT, DADE COUNTY, FLORIDA, 

UNKNOWN 

6.0071 ESTUARINE HYDROLOGY OF TAMPA BAY, 

C.R. GOODWIN 

6.0075 FLOOD HYDROLOGY ON SMALL DRAINAGE 
AREAS IN GEORGIA, 

H.G. GOLDEN 

6.0079 FLOOD INVESTIGATIONS FOR SMALL AREAS - 
IDAHO, 

UNKNOWN 

6.0082 FLOOD FLOWS FROM SMALL DRAINAGE 
BASINS IN ILLINOIS. 

G.W CURTIS 

6.0090 STREAMFLOW CHARACTERISTICS. KANSAS. 

R. HLDMAN 

6.0091 FLOOD INVESTIGATIONS • HIGHWAY COMMIS¬ 
SION • KANSAS. 

H.R HF.JL 

6.0093 FLOOD-FREQUENCY STUDY - KENTUCKY, 

C.H. HANNVM 

6.0094 FLOOD FREQUENCY OF SMALL STREAMS IN 
LOUISIANA. 

UNKNOWN 

6.0J02 FLOODS FROM SMALL DRAINAGE AREAS • 
MARYLAND, 

UNKNOWN 

6.0106 FLOOD FLOW CHARACTERISTICS OF SMALL 
BASIN'S IN MASSACHUSETTS. 

CO. JOHNSON 

6.0114 BRIDGE SITE INVESTIGATIONS, 

C.H. TATE 

6.0115 SPECIAL FLOOD REPOR TS • MISSISSIPPI, 

C.H. TATE 

6.0129 INVESTIGATION AND ANALYSIS OF FLOODS 
FOR SMALL DRAINAGE AREAS IN NEW MEXICO, 

A.G. scon 

6.0134 EFFECTS OF URBANIZATION ON FLOODS AT 
WINSTON-SALEM, NORTH CAROLINA. 

A.L. PUTNAM 

6.0J35 EFFECTS OF URBANIZATION ON FLOODS AT 


I l-V 




6.0138 MAGNITUDE AND FREQUENCY OF FLOOD 
DISCHARGES FROM SMALL DRAINAGE BASINS, EF¬ 
FECTS OF DRAINAGE BASIN CHARACTERISTICS • 
NORTH DAKOTA, 

O.A CROSBY 

6.0139 STATEWIDE FLOOD-FREQUENCY REPORT - 
OKLAHOMA. 

I'll SAUER 

6.0140 INVESTIGATION AND ANALYSIS OF FLOODS 
FROM SMALL WATERSHEDS IN OKLAHOMA. 

UNKNOWN 

6.0143 TEST OF THE F.RTS-DATA COLLECTION 
SYSTEM IN THE SUSQUEHANNA RIVER HAS IN, 

UNKNOWN 

6.0)47 FLOOD INVESTIGATIONS - TENNESSEE. 

UNKNOWN 

6.0149 HYDROLOGIC INVESTIGATION OF SMALL 
DRAINAGE AREAS IN TEXAS. 

UNKNOWN 

6.0156 RUNOFF SIMULATION, 

UNK.NOWN 

6.0161 FLOODWAY EVALUATIONS BEFORE & AFTER 
CHANNEL MODIFICATIONS ASSUMING 

TOTALOMETROPOUTAN DEVELOPMENT IN 
DRAINAGE BASINS JEFFERSON COUNTY, ALABAMA, 

A L KNlGlll 

6.0164 APPLICATIONS OF AERIAL MEASUREMENTS 
TECHNIQUES. 

\f L. HROWN 

6,OHS DEVELOPMENT OF AERIAL MEASUREMENT 
TECHNIQUES, 

UNKNOWN 

6.0168 PERRIS VALLEY URBAN HYDROLOGY STUDY, 
CALIFORNIA. 

MW. HUS BY 

6.0169 URBAN HYDROLOGY OF POWAY VALLEY 
CALIFORNIA. 

/ A. SINGER 

6.0176 FLOODS FROM SMALL DRAINAGE. AREAS - 
CALIFORNIA. 

A.O WAANANEN 

6-0180 FLOOD-FREQUENCY RELATIONSHIPS FOR 
SMALL DRAINAGE AREAS - VIRGINIA, 

EM MILLER 

6.0J84 DENVER METROPOLITAN AREA. COLORADO, 

R.M. UNOVALL 

6.0I8S MOUNTAIN SOILS, FRONT RANGE URBAN COR¬ 
RIDOR, 

K.L. PIERCE 

6.0186 PEAK DISCHARGE AND FREQUENCY FOR 
SMALL WATERSHEDS IN COLORADO, 

UNKNOWN 

6.0187 FLOOD FREQUENCY IN URBAN AREAS • 
COLORADO. 

UNKNOWN 

6.0188 HAMILTON 2 DEGREE. 

J.D. WELLS 

6.0193 SMALL STREAM FLOOD CHARACTERISTICS, 


6.0209 INVESTIGATION OF ERTS-A I? 
PLICATION TO THEMATIC MAPPI 
RIVER. 


6.0210 PEAK FLOW FROM SMALL DR/ 
CONNECTICUT, 


6.0211 HYDROLOGY OF OUTSTANDINt 

6.0212 INVESTIGATION OF SCOUR > 
ALASKA. 


6-0213 FLOOD FREQUENCY OF ALAI)/ 
ALABAMA, 

6.0214 FLOOD FREQUENCY SYNTHEJ 
STREAMS - ALABAMA, 

6.0215 FLOOD FREQUENCY AND BAS 
RELATIONSHIPS IN SMALL DRA1NAG1 

6.0216 WATER RESOURCES INVEST1G/1 


6.0217 INVESTIGATION ON ANALYS 
FROM SMAI-L WATERSHEDS JN OKLA 

6.0218 IMPROVEMENT IN Fl.OOD-FRE' 
YSIS. 


6.0219 INVESTIGATION AND ANALY 
HYDROGRAPHS FROM SMAJ.L DR AH' 
SOUTH DAKOTA, 


6.0220 DEVELOPMENT OF HYDROIXX 
WORKS IN URBAN AREAS. 

6.0221 PROGRAM DESIGN-1971 - SAN F 
REGION ENVIRONMENT AND RESOUR 
STUDY, 


6.0222 INVESTIGATION AND ANALYS 
FROM SMALL DRAINAGE AREA 
CAROLINA, 

R 

6.0230 GEOHYDROLOGIC CONDITION: 
POTENTIALS IN THE SINK 
SOUTHWESTERN SEMINOLE COUNTS 

6.0233 MAGNITUDE AND FREOUENCY 
SMALL DRAINAGE AREAS IN FLORID/ 

6.0234 HYDROORAPH MODEL STUDIEi 
SBOROUGH. ALARA, AND ANCLOTE 
FLORIDA. 

6.0244 ATLANTA METROPOLITAN 
FLOOD RUNOFF CHARACI ERISTICS - < 


6.0250 FLOOD PLAIN MAPPING IN HAWAII, 

RH NAK U1ARA 

6.0251 SPECIAL. FLOOD-DATA COLLECTION • HAWAII, 

UNKNOWN 

6.0254 MAGNITUDE AND FREQUENCY OF FLOODS IN 
SMALL DRAINAGE BASINS IN IDAHO, 

C A THOMAS 

6.0255 DEPTH AND FRHOUENCY OF FLOODS IN IL¬ 
LINOIS. 

j n camp 

6.0256 FLOOD FREQUENCY STUDY ILLINOIS, 

JM CARNS 

6.026! FLOOD INUNDATION MAPPING, NORTHEAST¬ 
ERN ILLINOIS, 

A.IV NOEHRP. 

6.0274 FLOOD PROFILES OF IOWA STREAMS, 

O.G. LARA 

6.0275 FLOOD PROFILES N FLOOD PLAIN INFORMA¬ 
TION, LINN COUNTY. IOWA, 

O.G. LARA 

6,0276 FLOOD PROFILES & FLOOD-PLAIN INFORMA¬ 
TION. CEDAR RAPIDS, IOWA, 

O.G. LARA 

6.0277 FLOOD PROFILES AND FLOOD-PLAIN INFOR¬ 
MATION FOR UNIVERSITY BRANCH, DRY RUN 
CREEK, CEDAR FALLS, IOWA, 

O.G LARA 

6.0278 FLOOD FREQUENCY. LOG-PJIARSON TYPE III 
ANALYSIS • IOWA. 

OG. LARA 

6.0279 FLOOD PROFILES AND FLOOD-PLAIN INFOR¬ 
MATION, CEDAR RAPIDS, IOWA, 

lt.ll SCHWOB 

6.0280 FLOOD PROFILES AND FLOOD-PLAIN INFOR¬ 
MATION. LINN COUNTY. IOWA, 

ti ll. SCHWOB 

6.0281 EFFECT OF URBANIZATION ON FLOOD RU¬ 
NOFF - WICHITA AREA, KANSAS. 

C O. GEIGER 

6.0282 EFFECT OF URBANIZATION ON FLOOD RU¬ 
NOFF' - WICHITA AREA. 

D.R. RICHARDS 

6.0296 FLOOD CHARACTERISTICS OF SMALL 
DRAINAGE BASINS IN VERMONT, 

C G JOHNSON 

6.0297 FLOOD CHARACTERISTICS OF SMALL 
DRAINAGE: BASINS IN RHODE ISLAND, 

C.G. JOHNSON 

6.0305 WATER RESOURCES OF THE RED RIVER OF 
THE NORTH DRAINAGE BASIN IN MINNESOTA, 

R.W. MAC LAV 

6.0304 FLOOD PLAIN STUDIES-MINNESOTA, 

unknown 

6.0305 FLOOD PLAIN MANAGEMENT STUDIES • 
LOWER MINNESOTA RlVF-R, 

UNKNOWN 

6.0310 CITY OF JACKSON. MISSISSIPPI, WATER 


6.0316 DEVELOPMENT OF MAGNITUDE AND 
FREQUENCY RELATIONSHIPS OF FLOODS ON SMALL 
STREAMS OF MISSOURI. 

L I). tlAUT/l 

6.0317 HYDROLOGY OF STREAMS IN' ST. LOUIS 
METROPOLITAN AREA, 

DW SPENCER 

6.0318 STORAGE REQUIREMENTS TO CONTROL 
FLOOD FLOWS OF MISSOURI STREAMS, 

UNKNOWN 

6.0319 HYDROLOGY OF STREAMS IN ST. LOUIS COUN¬ 
TY - MISSOURI. 

UNKNOWN 

6.0325 FLOOD PLAIN AND PEAK FLOW STUDIES, NFW 
JERSEY. 

T.G ROSS 

6.0326 DETERMINATION OF FLOOD PEAKS, FLOOD 
PROFILES, & FLOOD INUNDATION - NEW JERSEY. 

UNKNOWN 

6.0327 FLOOD FREQUENCY S'tUDY IN NEW MEXICO, 

UNKNOWN 

6.0331 FLOOD INVESTIGATIONS • NEW YORK, 

U. DUNN 

6.0342 EFFECTS OF URBANIZATION ON FLOODS IN 
CHARLOTTE, NORTH CAROLINA, 

»'.//. E.DDtNS 

6.0343 EFFF.CrS OF URBANIZATION ON FLOODS AT 
MORGANTON, NORTH CAROLINA, 

A.L. PUTNAM 

6.0344 MAGNITUDE AND FREQUENCY OF FLOODS ON 
SMALL STREAMS • NORTH DAKOTA. 

O.A CROSHY 

6.0349 FLOOD HYDROLOGY OF SMALL DRAINAGE. 
ARE. AS. 

t: t:. WEBBER 

6.0357 THE EFFECT OF GROUND-WATER CONDITIONS 
ON LOCAL FLOODING IN THE KINGSTON AREA, 
PENNSYLVANIA, 

UNKNOWN 

6.0364 FLOOD PLAIN INUNDATION, 

UNKNOWN 

6.0365 FLOOD FREOUP.NCY OF SMALL AREAS • 
SOUTH CAROLINA, 

UNKNOWN 

6,0366 INVESTIGATION AND ANALYSIS OF FLOOD 
HYDROORAPIIS FROM SMALL DRA1NAOE BASINS IN 
SOUTH DAKOTA. 

UNKNOWN 

6.0370 FLOODING OF SMALL STREAMS IN NASH- 
V1LLE-DAVIDSON COUNTY AREA, TENNESSEE. 

L.C. CONN 

6.0371 INVESTIGATION OF THF MAGNITUDE AND 
FREOUENCY OF FLOODS ON SMALL STREAMS IN 
TENNESSEE, 

H C. WlliBEN 

6.0372 URBAN HYDROLOGY STUDY - AUSTIN, TEXAS, 

7.14'. BOARD 

6.0373 URBAN HYDROLOGY STUDIES OF SELECTED 
AREAS IN TEXAS - DALLAS. AUSTIN, 


FLOODS 


PERFORMlN 


6.0375 HYDROLOGIC STUDIES OF SMALL RURAL 
TEXAS WATERSHEDS. 

H'.// GOINES 

6.0376 EFFECTS OF URBANIZATION ON FLOODS IN 
THE HOUSTON. TEXAS METROPOLITAN AREA. 

S L JOHNSON 

6.0377 URBAN HYDROLOGY STUDY - SAN ANTONIO, 
TEXAS. 

UNKNOWN 

6.0382 URBAN HYDROLOGY STUDY. DALLAS, TEXAS, 

O R DEMPSTER 

6.0383 URBAN HYDROLOGY STUDY - FORT WORTH. 
TEXAS, 

OR HAMPTON 

6.0384 URBAN HYDROLOGY STUDY DALLAS COUN¬ 
TY. TEXAS, 

P C. MASSEY 

6.0386 URBAN HYDROLOGY STUDY - HOUSTON. TLX- 
AS. 

S I. JOHNSON 

6.0389 URBAN HYDROLOGY STUDY. SAN ANTONIO. 
TEXAS. 

R l) STEGER 

6.0392 MAON1TUDE AND FREQUENCY OF FLOODS IN 
UTAH. 

FK. HELDS 

6.0394 TECHNIQUES OF FLOOD-PI AIN MAPPING FOR 
LAND-USE MANAGEMENT OF FLOOD PLAINS. 

UNKNOWN 

6.0395 SEDIMENT MOVEMENT AND HILLSI.OPE 
MORPHOLOGY IN THE CENTRAL APPALACHIAN RE¬ 
GION - VIRGINIA. 

UNKNOWN 

6.0400 URBAN HYDROLOGY OF STREAMS IN FAIRFAX 
COUNTY, 

P.E SOULE 

6.0401 URBAN FLOOD HYDROLOGY OF STREAMS IN 
FAIRFAX COUNTY, VIRGINIA, 

F P KAPINOS 

6.0403 FLOOD PROFTLES AND INUNDATED AREAS 
ALONG THE LOWER NlsQUAl.LY RIVER. WASHING¬ 
TON. 

J.E CVMMANS 

6.0404 FLOOD PROFILES AND INUNDATED AREAS 
ALONO THE SKOKOMISH RIVER. WASHINGTON, 

J.E CUMMANS 

6.0407 REGIONAL FLOOD-FREQUENCY STUDY (PHASE 
II). 

D.C. CONGER 

6.0408 HYDROI.OGIC EFFECTS OF A SMALL RESER¬ 
VOIR ON THE SVATER SYSTEM OF NEDERI.O CREEK, 
WISCONSIN. 

PA. KAMMERER 

6.0409 FLOOD INUNDATION STUDY. WISCONSIN. 


U.S. EXEC. OFFICE OF THI 
OFT. OF EMERGENCY PRKPA 

6.0002 T HE FEDERAL RESPONSE TO 
AGNES; A RETORT TO THE SENATE 
PUBLIC WORKS, SUBCOMMITTEE ( 
LIEF. 


U.S. TENNESSEE VALLEY 
6.0368 iJFECIl RIVER WATERSHED PI 
SEE, 


U.S. TENNESSEE VALLEY 

mv. of water cont. r 

6.0367 DEVELOPMENT OF WAT 
MANAGEMENT METHODS - TENNF.S 


U.S. WATER RESOURCES O 

6.0223 STANDARDS FOR PLANNIN 
LAND RESOURCES. 

6.0224 A UNIFORM TECHNIQUE FC 
FLOOD FLOW FREQUENCIES, 

6.0225 FLOOD HAZARD EVALUAT 
FOR FEDERAL EXECUTIVE AOENCII 

6.0226 REGULATION OF FLOOD HA 
REDUCE FLOOD LOSSES - VOLUME 

6.0227 NF.W ENGLAND RIVER BAS1 
ANNUAL REPORT, FISCAL YEAR \9‘, 

6.0228 OHIO RIVER BASIN SURVEY, 
DEVELOPMENT PROGRAM, COMMl 
CHAIRMAN. U. S. WATER RESOURC 
DREV), 

6.0229 FLOOD HAZARD EVALUAT 
FOR FEDERAL EXECUTIVE AGENCII 


UNION COUNTY PLANNING 

6.0(27 PRELIMINARY STORM DRAIN 
CONTROL PLAN • UNION COUNTY, i 


PERFORMING ORGANIZATION 


FLOODS 


UNIV. OF ALASKA 
INST. OF WATER RESOURCES 

6.0163 DEVELOPMENT OF AN AI.ASKAN CONCEP¬ 
TUAL WATERSHED MODEL. 

R.F CARLSON 

UNIV. OF ARIZONA 
GRADUATE SCHOOL 

6.0036 WORTH OE HYDROLOGIC DATA FOR SHORT¬ 
TERM FORECASTS OF FLOODS, 

M. SN/EDOYICH 

UNIV. OF CALIFORNIA 
SCHOOL OF FORESTRY 

6.0166 THE IMPACT OF URBANIZATION ON WATER 
YIELD, FLOOD PEAK, SEDIMENT YIELO, AND WATER 
OUALITY IN THE BERKELEY HILLS, CALIFORNIA, 

J.R. MCBRIDE 

UNIV. OF CALIFORNIA 
SCHOOL OF LETTERS 

6.0182 SEA COAST PLANNING PROJECT • CALIFORNIA, 

C. HETRICK 

UNIV. OF CHICAGO 
CENTER FOR URBAN STUDIES 

6.0257 COMMUNITY GOALS - MANAGEMENT OPPOR¬ 
TUNITIES • AN APPROACH TO FLOOD PLAIN 
MANAGEMENT, 

J.R- SHE A HER 

UNIV. OF DELAWARE 
DIVISION OF URBAN AFFAIRS 

6.0051 A STUDY OF THE OPTIMAL MIX OF PRIVATE 
AND PUBLIC ACTION FOR LOCAL AND REGIONAL 

water conservat ion. 

R E. MINNEllAN 

UNIV. OF FLORIDA 
SCHOOL OF AGRICULTURE 

6.0066 AN OPTIMUM WATER ALLOCATION MODEL 
BASED ON AN ANALYSIS FOR THE KISSIMMEEORIVER 
BASIN - FLORIDA. 

J.E. REYNOLDS 

UNIV. OF GEORGIA 


UNIV. OF HAWAII 
CLOUI) PHYSICS OBSERVATORY 

6.0246 SPACE-TIME VARIATIONS IN HIGH INTENSIT Y 
RAINFALL ON THE WINDWARD COAST OF THE 
ISLAND OF HAWAII (PHASE III). 

C M. FUJ.LERtON 


UNIV. OF HAWAII 
SCHOOL OF ARTS 

6.1)252 HAWAII ENVIRONMENTAL SIMULATION 
MODEL, 

DC COX 


UNIV. OF HAWAII 

WATER RESOURCES RESEARCH CTR. 

6.0076 URBAN HYDROLOGY AND URBAN WATER 
RESOURCES OF THE ISLAND OF OAHU. HAWAII, 

Y. FOK 

6.0077 FLOOD HYDROLOGY AND URBAN WATER 
RESOURCES OF THE ISLAND OF OAHU. HAWAII, 

K. .S'. i'OK 

6.0078 INSTANTANEOUS UNIT HYDUOGRAPH ANALY¬ 
SIS OF HAWAIIAN SMALL WATERSHEDS, 

R. WANG 


UNIV. OF IDAHO 

WATER RESOURCES RESEARCH INST. 

6.0080 A METHODOLOGY STUDY TO DF.VF.LOP 
EVALUATION CRITERIA FOR WILD AND SCENIC 
RIVERS • REPORT ON FLOOO CONTROL SUBPROJECT 
• IDAHO. 

J.J. PEEBLES 


UNIV. OF ILLINOIS 
AGRICULTURAL EXPERIMENT STA. 

6.0085 LABORATORY STUDIES OF CONSERVATION 
AND DRAINAOE STRUCTURES, 

II.A. JONES 

6.0265 RUNOFF FROM SMALL AGRICULTURAL AREAS 
IN ILLINOIS, 

H.A. JONES 


UNIV. OF ILLINOIS 

school of enginef:ring 

6.0086 OAKLEY-SANOAMON REMOTE SENSING EN¬ 
VIRONMENTAL RF.SEARCH PROGRAM - ILLINOIS, 

H.M. KARARA 

6.0264 EVALUATION OF FLOOD RISKS, 

V.T. CHOW 

6.0267 HYDROLOGIC MODF.I.S OF THE GREAT LAKES. 

D.D. MEREDITH 


UNIV. OF ILLINOIS 
w«TCD uc*crttiD/~'i.'c rrwTro 



floods 


UNIV. OF IOWA 
SCHOOL OF LIBERAL ARTS 


UNIV. OF MIAMI 
SCHOOL OF MARINI: SCIEI 


6.0018 URBAN GROWTH, RUNOFF, EXTERNALITIES, 
AND INCOME DISTRIBUTION EFFF.CTS IN RALSTON 
CREEK WATERSHEDS. 

it? Hjnv-tnn 


UNJV. OF KENTUCKY 
WATER RESOURCES INSTITUTE 

6.0004 FACTORS AFFECTING RELOCATION IN 

RESPONSE TO RESERVOIR DEVELOPMENT, 

RJ. BURDGE 

6.0019 THE GENERATION OF FLOOD DAMAGE. TIME 
SEQUENCES, 

J P BREAMS 


6.0070 STUDIES OF THE RED ALGAr 
BAY. 


UNIV. OF MICHIGAN 
SCHOOL OF E.NGIMCFRIN 

6.0112 RAINFALL-RUNOFF RELATION 
AND RURAL AREAS, 

6.0299 PREDICTION OF THE MAG 
FREQUENCIES OF FLOODS IN M1CHIG 


6.0092 STREAMFLOW PATTERNS WATERSHED 
CHARACTERISTICS THROUGH USE OF OPSF.T - A 
SELF CALIBRATING VERSION OF STANFORD 
WATF.RSHED MODEL (ARBRFV). 

t. D JAMES 

6.0285 OPSET • PROGRAM FOR COMPUTERIZED 
SELECTION OF WATERSHED PARAMETER 
VALUESOFOR THE STANFORD WATERSHED MODEL. 

E.y. uou 


UNIV. OF MASSACHUSETTS 
MAN & HIS ENVIRONMENT INST- 

6.0293 LEGAL ISSUES ON ECONOMIC UTILIZATION OF 
THE CONNECTICUT RIVER FLOOD PLAINS, 

!> WILKES 


UNIV. OF MINNESOTA 
SCHOOL OF AGRICULTUI 

6.0306 SOCIOECONOMIC IMPLICAT10 
NATIVE WATER RESOURCES POL 
NESOTA. 


UNIV. OF MINNESOTA 
ST. ANTHONY FALLS IIYDRL 

6.0113 FORECASTING RAINFALL M 
FLOODS ON UPPER MIDWESTERN WA 

6.0301 FLOOD FORECAST ING IN THE I 
- DATA ASSEMBLY AND PRELIMINAR 


UNIV. OF MASSACHUSETTS 
SCHOOL OF AGRICULTURE 

6.0291 ECONOMIC AND LEGAL ANALYSIS OF ALTER¬ 
NATIVE FLOOD CONTROL STRATEGIES, 

J !L FOSTER 


UNIV. OF MASSACHUSETTS 
SCHOOL OF ARTS 

6.0292 DETERMINATION OF DECISION MAKINO 
PROCESSES IN WATER RESOURCE PLANNING AND 
DEVELOPMENT - THE CONNECTICUT RIVER BASIN. 

E.R KAY NOR 


UNIV. OF MINNESOTA 
WATER RESOURCES RESEARC 

6.0300 AN ECONOMIC ANALYSIS OF 1 
REDUCTION ALTERNATIVES IN Tl 
RIVER BASIN, 


UNIV. OF MISSOURI 
SCHOOL OF ENGINEKRI! 

6.0123 OPTIMIZATION OF OPERATlOf 
OF FLOOD CONTROL RESERVOIRS, 


UNIV. OF MASSACHUSETTS 
WATER RESOURCES RESEARCH CTR. 

UNIV. OF MISSOURI 

6.0105 FLOOD PROOFING DECISIONS UNDER UNCER- WATER RESOURCES RESRARC 

TAINTY • AN APPLICATION TO THE CONNECTICUT 

RIVER BASIN. 6.0122 SPILLWAY DESIGN FLOGDS FC 

P. AKLILU IN RURAL MISSOURI, 


6.0322 EVALUATION OF FLOOD PEAK PREDICTION 
METHODS IN SEMI-ARID REGIONS IN RELATION TO 
DAM SAFETY, 

AM. CUNNINGHAM 


UN1V. OF NORTH CAROLINA 
SCHOOL OF AGRICULTURE 

6.0137 USE OF MULT1SPKCTRAI. PHOTOGRAPHY IN 
WATER RESOURCE PLANNING AND MANAGEMENT 
IN NORTH CAROLINA, 

CH'. WELHY 


UNIV. OF NORTH CAROLINA 
SCHOOL OF ARTS 

6.0341 EROSION AND DEPOSITION IN THE SOUNDS 
AND ESTUARIES OF THE NORTH CAROLINAOCOAST, 

RL. INGRAM 

UNIV. OF PITTSIIURGH 
GRADUATE SCHOOL 

6.0359 ALTERNATIVE ADJUSTMENTS TO NATURAL 
HAZARDS, 

D G. ARE)' 


UNIV. OF TEXAS 

CTR. RES, IN WATER RESOURCES 

6.037H TECHNIQUE FOR PROJECTING ALTERNATIVE 
FUTURES FOR WATER RESOURCE PLANNING, 

L.R. HEARD 


UNIV, OF TEXAS 
SCHOOL OF ENGINEERING 

6.0150 OPTIMAL FLOOD ROUTING USING STOCHASTIC 
DYNAMIC PROGRAMMING, 

w s. inni her 

UNIV. OF VERMONT 
SCHOOL OK ARTS 

6.0393 SURVEY OF LAKE FLOODING FROM ERTS-l - 
LAKE CHAMPLAIN, 

A O LIND 


UNIV. OF WISCONSIN 
SCHOOL OF AGRICULTURE 

6.0412 REMOTE SENSING FOR RESOURCE MANAGF.- 
MENT AND FLOOD PLAIN DELINEATION, 

C.J. M HE RED 


UNIV. OF WISCONSIN 
WATER RESOURCES CENTER 

5.0410 WATER RESOURCES POLICY IN WISCONSIN - 
VOLUME IV - FLOOD PLAIN MANAGEMENT. 

J.A. KUSLER 


6.0413 THE USF. OF DETAILED SOILS INFORMATION 
FOR DELINEATING AND REGULATING FLOOD 
PLAINS - LEGAL AND ADMINISTRATIVE CONSIDERA- 
TIONS, 

D A. YANGGEN 

UNKNOWN INST. OR INDIV. GRANT 

6.0)55 REVIEW EMERGENCY RELIEF FILES AND SUR- 
VF.Y THE TREND OF HRIDGE LOSSES DURING STORM 
CONDITIONS. 

F. CHANG 

6,0355 AN EVALUATION OF HURRICANE AGNES 
FLOODS IN COMPARISON TO BRIDGE DESIGN INFOR¬ 
MATION AVAILABLE FOR PENNSYLVANIA CONTEM¬ 
PORANEOUSLY, 

13M. REICH 

6.0356 COMPARISON OF RECENTLY PUBLISHED FOR- 
MUL.AE FOR FLOOD FREQUENCY IN PENNSYLVANIA, 

H AT REICH 

UPPER MISS. RIV. COMP. COMM. 

6.0017 UPPER MISSISSIPPI RIVER COMPREHENSIVE 
BASIN STUDY • VOLUME V, APPENDIX 10- FLOOD 
CONTROL., 

UNKNOWN 

UTAH STATE UNIVERSITY 
INST. FOR SOCIAL SCIENCE RES. 

6,0390 DEFINING THE ELEMENTS OF THE SOCIOLOGI¬ 
CAL SYSTEM RELATED TO DRAINAGE PROBLEMS OF 
URBAN AREAS. 

W.H ANDREWS 

UTAH STATE UNIVERSITY 
SCHOOL OF SOCIAL SCIENCE 

6.0153 MODELING THE TOTAL HYDROLOG1C- 
SOCIOI.OG1C FLOW SYSTEM OF URBAN AREAS • 
PHASE III, 

W.H. ANDREWS 

UTAH STATE UNIVERSITY 
UTAH CTR. FOR WTR. RESOUR. RES 

6.0031 STUDIES IN CONNECTION WITH HYDROLOGIC 
AND RELATED PHYSICAL PROCESSES IN THE OLYM¬ 
PUS COVE AREA OF SALT LAKE COUNTY, 

JR. RILEY 

6.0154 PRESENT AND POTENTIAL MULTIPLE USES OF 
CANAL SYSTEMS - PHASE I, 

K. UNHANAND 

VALLEY REGIONAL PLANNING AGCY. 

6.0192 RECOMMENDED REGIONAL PLAN FOR 
SEWERAGE, WATER SUPPLY AND STORM DRAINAGE 
- CONNECTICUT, 

unknown 


VIRGINIA POLYTECHNIC INSTITUTE 
GRADUATE SCHOOL 


HA** 


6.0013 EVALUATION OF FLOOD INSURANCE IN A DIS¬ 
ASTER AREA. 

W.H. WALKER 


BATTF.Ui: MIvM<>K |/VI 
7.0017 TRACER STUDIES > ^ 1 

RESEARCH EXPERIMENT (1^1 IK 


VIRGINIA POLYTECHNIC INSTITUTE 

SCHOOL OF AGRICULTURE COLORADO STATK 1 1 

school of 

6.0397 PUBLIC CHOICE AND THE DISTRIBUTION OP 
BENEFITS AND COSTS OF FLOOD PLAIN REGULA- 7.0013 EXTENDED AREA 

TION • VIROINIA, WEATHER MODIFICATION. 

t.A. SflAUMAN 


VIRGINIA POLYTECHNIC INSTITUTE 
SCHOOL OF ENGINEERING 

6.0396 NUMERICAL STUDIES OF UNSTEADY FLOW IN 
THE JAMES RIVER • VIROINIA. 

D.N. CONTRACTOR 

VIRGINIA POLYTECHNIC INSTITUTE 
WATER RESOURCES RESEARCH CTR, 

6.0013 PROCEEDINGS - COMMUNITY WORKSHOP ON 
FLOOD INSURANCE, 

JE fUCKETT 

6.0398 FLOOD DAMAGE ABATEMENT- FEDERAL 
ASSISTANCE TO LOCAL GOVERNMENT. 

IF./?. WALKER 

6.0399 FLOOD DAMAGE ABATEMENT STUDY FOR VIR¬ 
GINIA, 

IF/?. WALKER 


NATL. CENTER POIl /*’1‘ 
7.0010 NATIONAL HAIL Ri:Sl-:AK 
PORT FOR 1973 - COLORAfX >. 

7.001) THE NATIONAL DAI!. Hf-: 
SUMMER 1973 SUMMARY 


NORTH DAKOTA STATE: 
AGRICULTURAL KXt**vtti 

7.0006 WEATHER MODIFICWLIC W 

M 

PURDUE UNIVICU: 
AGRICULTURAL KXPICRI 

7.0004 SOYBEAN PHYSIOl.OC IV Ai 


W.A. WAlll.ER & ASSOCIATES 

6.0015 ANALYSIS OF COAL REFUSE DAM FAILURE 
MIDDLE FORK BUFFALO CREEK, SaUNDERS.OWFST 
VIRGINIA • VOLUME I, 

UNKNOWN 

6.0040 ANALYSIS OF COAL. REFUSE DAM FAILURE 
MIDDLE FORK BUFFALO CREEK, SAUNDERS 0WEST 
VIRGINIA - VOLUME II. APPENDICES, 

UNKNOWN 


WASHINGTON STATE UNIVERSITY 
SCHOOL OF ENGINEERING 


STATE DIV. OF MINIMS 

7.0009 URBAN GEOLOGY PI .A fM 
THE NATURE. MAGNITUDE, «Se < 
HAZARDS & REC()MMnr4l >/\': 
MITIGATION (ABUREV), 


STATE WATER Sill 
7.0003 A STUDY OF CROP-HAII . Ip 
FOR NORTHEASTERN COLOR AO' 
THE DESIGN OF THE NATIOpJ A I . 


6.0402 PILOT STUDY OF FLOOD PLAIN MANAGEMENT 7.0008 STUDIES OF HAIL DATA ] f\J 
• WASHINGTON, 

J.E. OR SHORN 


WEST VA. UNIVERSITY 
WATER RESEARCH INSTITUTE 


U.S. DEPT. OF AORVC'I 
ECONOMIC & STAT, ANA 


rfcrCrUKivuovj i ivjin 


HUKK ICANtS 


U.S. DEPT. OF AGRICULTURE 
ECONOMIC RESEARCH SERVICE 

7.000? ECONOMIC AND INSTITUTIONAL CONSIDERA¬ 
TIONS OF SUPPRESSING HAIL, 

LM BOONE 

U.S. DEPT. OF AGRICULTURE 
FARM PRODUCTION ECONOMICS D|V. 

7.0002 MEASUREMENT AND ANALYSIS OF FARM 
RISKS. LOSSES. AND INSURANCE, 

LA. JONES 

U.S. DEPT. OF COMMERCE 
ENVIRON. RESEARCH LABORATORIES 

7.0012 HAIL AND LIGHTNING • COLORADO. 

H. WLTCK.UANN 

U.S. DEPT. OF COMMERCE 
NATL. WEATHER SERVICE 

7.0016 THUNDERSTORMS AND HAIL DAYS PROBABILI- 
TIES IN NEVADA. 

CM SAKAMOTO 

U.S. NATL. SCIENCE FOUNDATION 

7.0014 NATIONAL HAIL RESEARCH EXPERIMENT • 
COLORADO. NEBRASKA. WYOMING. 

UNKNOWN 


COAST CODE ADMINISTRATION 

8.0010 REGIONAL CODE ENFORCEMENT - HANCOCK. 
HARRISON AND JACKSON COUNTIES, MISSISSIPPI, 

P. MON'TJOY 

COLORADO STATE UNIVERSITY 
SCHOOL OF ENGINEERING 

H.0066 INVESTIGATION OF SATELLITE OBSERVED 
TYPHOON-HURRICANE CLOUD CLUSTERS 
ANDOFLOW FEATURES, 

I Y\f CRAY 

8.0067 STUDIES OF CUMULUS HEATING AND THE 
CISK MECHANISM, 

lF.iV/, CRAY 

8.0068 HURRICANE SPAWNED TORNADOES, 

D J NO VLAN 

8.0069 THE STRUCTURE AND DYNAMICS OF THE 
HURRICANE'S INNER CORE REGION, 

t).J SHEA 

GULF UNIV. RES. CONSORTIUM 

8.0049 THE USE OF GRASSES FOR DUNE STABILIZA¬ 
TION ALONG THE GULF COAST WITH INITIAL 
EMPHASIS ON THE TEXAS COAST. 

7. It'. IHLHORN 

HARVARD UNIVERSITY 
SCHOOL OF ARTS 


UNIV. OF ILLINOIS 
SCHOOL OF LIBERAL ARTS 


8.0117 NAVY ENVIRONMENT - FLUID MECHANICS 
RESEARCH. 

G.E. CARRIER 


7.0015 DESIGN OF HAIL SUPPRESSION EXPERIMENT IN 
ILLINOIS. 

C M. MORGAN 


UNIV. OF NEBRASKA 
U.S.D.A. NAT. RESOUR. EC. DIV. 

7.0005 ECONOMIC AND INSTITUTIONAL CONSIDERA¬ 
TIONS OF SUPPRESSING HAIL. 

I BOONE 

UNIV. OF WISCONSIN 
SCHOOL OF NATURAL SCIENCES 

7-0018 STUDY OF THE FEATURES AND ENERGY 
BUDGETS OF NORTHEASTERN COLORADO HAIL- 
STORMS - ALSO, WISCONSIN, 

C E ANDERSON 


INST. FOR DEFENSE ANALYSIS 
8.0017 NATURAL DISASTERS OPERATIONS PLANNING 
FOR SLOWLY DEVELOPING DISASTERS, VOLUME I, 

A SACHS 

JOHNS HOPKINS UNIVERSITY 
GRADUATE SCHOOL 

8.0009 ASSESSMENT OF THE PHYSICAL AND GEOLOO- 
ICAL EFFECTS OF TROPICAL STORM AGNES ON THE 
UPPER CHESAPEAKE BAY AND SELECTED TRIBUTA¬ 
RIES. 

J.R. SCHUBEL 

LOUISIANA STATE UNIV. SYSTEMS 
COASTAL STUDIES INSTITUTE 


HURRICANES 


8.0008 EFFECTS OF HURRICANE CAMILLE ON THE 
LANDSCAPE OF THE BRETON-CHANDELRUR ISLAND 
CHAIN AND THE EASTERN PORTION OF THE LOWER 
MISSISSIPPI DELTA. 



INC HURRICANES A PILOT STUDY FOR OADEoCOUN- 
TY. FLORIDA. 

(WKA'OHW 


8.0128 INVESTIGATION OF SHORELINE 
SARGENT DEACH, TEXAS. 


OCEAN DATA SYSTEMS INC. 

8.0105 EXTENDING THE COMPUTERIZED 

TYPHOONlTROPICAl. STORM PREDICTION PROGRAM 
(TYPHOON 72) TOWARD SEVEN DAYS. 

UNKMtl'H 


L R S SYSTEMS CORPORATE 

8.0056 1/IF: EFFECTS OF HURRICANE CA 
DUSIRY. PUBLIC UTILITIES, AND PU 
OPERATIONS. 


PENN. STATE UNIVERSITY 
SCHOOL OF EARTH SCIENCES 


U.S. AIR VORCE 
AIR WEATHER SERVICE 


8.0125 NUMERICAL STUDIES OF RAINBAND CIRCULA¬ 
TIONS IN TROPICAL CYCLONES. 

R A AN Wii.S 


8.002V WATER WARNINGS AND 
FORECASTS. 


PRINCETON UNIVERSITY 
GRADUATE SCHOOL 


U.S. AIR FORCE 
ENVIRON. TECH. APPL. CENT! 


8.0120 MICRO AND MESOSCALL GEOPHYSICAL FLUID 
DYNAMICS, 

Y. KVRIHARA 


8.0071 A SURVEY OF AVAII.ABIUT' 
R1CANE/TYPHOON PACKAGES AND 

data. 


PURDUE UNIVERSITY 
SCHOOL OF CIVIL ENGlN. 

8.0102 PROBABILISTIC ANALYSIS OF ELASTO PI.ASTIC 
STRUCTURES, 

T L PAKZ 


U.S. ARMY 

COASTAL KNGIN. RES. CENTI 

8.0019 CONCRETE BLOCK REVETM 
BENEDICT. MARYLAND. 


SMITHSONIAN INSTITUTION 

8.0003 EFFECTS OF TROPICAL STORM AGNES ON THE 
CHESAPEAKE BAY, 

I) CORRF.Ll. 


8.0072 STORM SURGE ON THE OPEN CO, 
MENTALS AND SIMPLIFIED PREDICTION 

8.0073 LONG-PERIOD WAVES AND SURGI 


STATE DIV. OF MINES & GEOLOGY 
8.0018 URBAN GEOLOGY PLAN FOR CALIFORNIA - 
THE NATURE. MAGNITUDE. & COSTS OF GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV). 

J.T ALFORE 


STATE RES. & DEV. CENTER 
8.0011 GRANT TO DESIGN A REBUILDING PLAN FOR 
GULFPORT. MISSISSIPPI, TO RESTORE THE DAMAGE 
OF HURRICANE CAMILLE, VOLUMES I, II. & III (AB- 
BREV), 

MVAWOIKV 

8.0012 GRANT TO DESIGN A REBUILDING PLAN FOR 
GULFPORT. MISSISSIPPI, TO RESTORE THE DAMAGE 
OF HURRICANE CAMILLE. VOLUMES IV & V (AB¬ 
BREV), 

MVK.VODW 


US. ARMY 
ENGINEER DISTRICT 

8.0025 BAI. HARBOUR, FLORIDA PAR 
RESTORATION, BEACH EROSION CO 
HURRICANE PROTECTION E’ROJECT. D/ 
FLORIDA, 


8.0028 JEKYt.L ISLAND, GEORGIA, BE/' 
CONTROL AND HURRICANE PROTF.CTIC 

8.0030 GRAND ISLE. LOUISIANA, AND V 
RICAN E PROTECTION ASSOCIATED ’ 

tijre, Bayou Lafourche - louisian/ 

8.0031 NEW ORLEANS TO VENICE, LOU 
RICANE PROTECriON. 


TRW INCORPORATED 

8.0054 TROPICAL CYCLONE ENERGY TRANSFER, 

P. DF.RCARAtiEDlAN 

8.0055 TROPICAL CYCLONES. 


8,0032 LAKE PONTCHARTRAIN, LOUl 
VICINITY - HURRICANE PROTECTION PF 


8.0033 MOROAN CITY. LOUISIANA, Ai 
(FRANKLIN AND VICINITY AREA). 


rr.KrUKM iinvj uku/mvj£/\ j hji\ 


HUKKJCANfco 


8.0050 VIRGINIA BEACH. VIRGINIA • BEACH EROSION 
CONTROL AND HURRICANE PROTECTION. 

UNKNOWN 

U.S. ARMY 
ESTUARIES DIVISION 

8.0013 TEXAS COAST HURRICANE SURGE MODEL 
STUDIES, 

N.J. BROGOON 


U.S. ARMY 

NEW ENGLAND DIVISION 

8.0034 HURRICANE PROTECTION PROJECT, STRAT¬ 
FORD, CONNECTICUT’, 

UNKNOWN 

8.0035 OPERATION AND MAINTENANCE OF NEW 
BEDFORD HURRICANE BARRIER, MASSACHUSETTS. 

UNKNOWN 

8.0036 OPERATION AND MAINTENANCE OF NEW 
BEDFORD HURRICANE BARRIER, NEW 
BEDFORD, 0M ASS ACHUSETTS, 

UNKNOWN 

3.0037 NEW LONDON HURRICANE PROTECTION PRO¬ 
JECT, NEW LONDON, CONNECTICUT, 

UNKNOWN 


U.S. ARMY 

WATERWAYS EXPERIMENT STATION 

LOOM SURVEY OF GULF COAST STRUCTURAL 
OAMAGE RESULTING FROM HURRICANE 
CAMILLE,!)AUGUST I960, 

M. E. CRISWELL 

.0038 Galveston bay hurricane surge - re. 

PORT 2. EFFECTS OF PROPOSED BARRIERS ON TIDES, 
CURRENTS. SALINITIES, AND DYE DISPERSION (AB- 
BREV), 

w M. noun 

.0039 GALVESTON BAY HURRICANE SURGE • RE- 
PORT 3 - EFFECTS OF BARRIERS ON TIDES.0CUR- 
RENTS. SALINITIES, AND DYE DISPERSION (ABBREV), 

W.ft. BOBU 

0040 GALVESTON BAY HURRICANE SURGE STUDY - 
BARRIERS ON HURRICANE SURGE HEIGHTS - 
HYDRAULIC MODEL INVESTIGATION, 

N. J. BROGOON 

0041 WAVE AND SURGE CONDITIONS AFTER 
PROPOSED EXPANSION OF MONTEREY HARBOR, 
MONTEREY. CALIFORNIA • HYDRAULIC MODEL IN¬ 
VESTIGATION, 

CL*. CHATHAM 

3042 WAVE AND SURGE ACTION, MONTEREY HAR¬ 
BOR, MONTEREY, CALIFORNIA - MODEL INVESTIGA¬ 
TION, 

L.P. FORTSON 

)043 DISCHARGE CHARACTERISTICS OF HUR¬ 
RICANE BARRIERS, WAREH AM-MARION. MAS- 


SETT BAY, RHODE ISLAND - HYDRAULIC MODEL IN- 
VESTIGATION. 

O A. PICKERING 

8.0045 GALVESTON BAY Hl/URICANE SUROE - RE¬ 
PORT t - EFFECTS OF PROPOSF.D BARRIERS ON HUR¬ 
RICANE SURGE HEIGHTS (ABBREV). 

R A SAGER 

8.0046 GALVESTON BAY HURRICANE SURGE - RE¬ 
PORT (2) EFFECTS OF PROPOSED BARRIERS ON 
TIDES. CURRENTS. SALINITIES, AND DYE DISPERSION 
(ABBREV), 

R A. SAGER 

8.0047 PROTECTION OF NARRAGANSETL BAY FROM 
HURRICANE SURGES, 

tt It. SIMMON'S 

8.0048 EFFECTS ON LAKE I>ONTCllARTRAIN, LA., OF 
HURRICANE SURGE CONTROL STRUCTURES AND 
MISSISSIPPI RIVER-GULP* OUTLET CHANNEL, 

1C TAl.LANT 

8.0119 JAMAICA BAY HURRICANE BARRIER STUDY 
NEW YORK, 

T.C //ILL 


U.S. COASTAL BENI) REG. COMM. 

8.0015 HURRICANE CFUA REDEVELOPMENT. 

UNKNOWN 


U.S. DEPT. OK COMMERCE 
BUILDING RESEARCH DIV. 

8.0074 HURRICANE. CAMILLE - AUGUST 1969. 

R.l). PtKKERS 


U,S. 1>KPT. OF COMMERCE 
CENTER FOR BUILDING TECHNOLOGY 

8.0077 DESIGN, SITING, AND CONS! RUCTION OF LOW- 
COST HOUSING AND COMMUNITY BUILDINGS TO 
BETTER WITHSTAND EARTHOUAKLS AND WIND¬ 
STORMS, 

)F./\ REPS 


U.S. DEPT. OF COMMERCE 
ENVIRON. RESEARCH LABORATORIES 

8.0057 HURRICANE MODIFICATION. 

R.C GENTRY 

8.0058 TROPICAL MF.TEOROLOGIC PROBLEMS, 

R.C. GENTRY 

8.0060 STORM SURGE RESEARCH, 

/*. OSTAPOt-T 

8.0061 HURRICANE RESEARCH MODELING. 

S L ROSENTHAL 

8,0062 HURRICANE MODELING. 

S.L. ROSENTHAL 

8.0063 HURRICANE-TYPHOON DYNAMICS, 

M SCHERER 

8.0064 HURRICANE-OCEAN INTERACTION, 



US. DEPT. OF COMMERCE 
NATIONAL WEATHER service 


U.S. DEPT. OF COMMERCF 
NATL. HURRICANE RES. LA 


8.0112 JOINT PROBABILITY METHOD OF TIDE 
FREQUENCY ANALYSIS APPLIED TO ATLANTIC CITY 
AND LONG BEACH ISLAND, NEW JERSEY, 

V.A. MYERS 


8.0085 HURRICANE DEBBIE MODIFICA 
MENTS. AUGUST 1969, 

8.0095 PROJECT STORMFURY ANNUAL I 


US. DEPT. OF COMMERCE 
NATL. BUREAU OF STANDARDS 

8.0076 HURRICANE EFFECTS ON PORT FACILITIES, 

Rl) MARSHALL 

8.0078 WIND AND SURGE DAMAGE DUE TO HUR¬ 
RICANE CAMILLE. 

//C THOM 


U.S. DEPT. OF COMMERCE 
NATL OCT:AN 1C & ATMOS. AD 

8.0004 FEDERAL PLAN FOR METEOROI 
VICES & SUPPORTING RESF:ARCH - 
1974. 

8.0020 NATIONAL HURRICANE OPERATI 


U.S. DEPT. OF COMMERCE 
NATL. CLIMATIC CENTER 

8.0122 ATLANTIC TROPICAL CYCLONE STRIKE 
PROBABILITIES (FOR .SELECTED STATIONS AND THE 
MONTH OF SEPTEMBER), 

HA, CRUTCHER 

8.0123 PRELIMINARY CLIMATIC DATA REPORT HUR¬ 
RICANE AGNES JUNE 14-23. 1972. 

R.M Df.ANGEUS 


8.0021 NATIONAL HURRICANE. OPEIU 
1974, 

8.0022 FINAL REPORT OF THE D1SA? 
TEAM ON THE EVENTS OF AGNES, 


8.0023 THE IlOMCPORT STORY • AN 1M/ 
GETS READY FOR A HURRICANE, 


U.S. DEPT. OF COMMERCE 
NATL. ENVIRON. SATELLITE SERV. 


8.0106 BENEFITS OF ENVIRONMENTS! 
IN THE EASTERN GULF OF MEXICO, 


8.0075 A TECHNIOUE FOR THE ANALYSIS AND 
FORECASTING OF TROPICAL CYCLONE INTENSITIES 
FROM SATELLITE PICTURES. 

V.F. DVORAK 


U S. DKPT. OK COMMERCE 
NATL. HURRICANE CENTER 

8.0084 ATI.ANTIC T ROPICAL SYSTEMS OF 1972, 

N.L. /RANK 

8.0087 OBJECTIVE ANALYSIS OF SKA SURFACE TEM¬ 
PERATURES (SSTj, 

UR JaRV/NF.N 

8.0088 CIRCULATION FEATURES OF TROPICAL 
CYCLONES. 

B. R JARV/NEN 

8.0089 PREDICTION OF HURRICANE DEVELOPMENT* 
AND MOVEMENT WITH A BAROCLIN1C MODEL. 

BA M/LI.F.R 

8.0090 GRAPHICAL DISPLAY OF HURRICANE 
FORECASTS. 

C. J. NAIJMANN 

8.0091 STATISTICAL-DYNAMICAL PREDICTION OF 
HURRICANE TRACKS, 

C.J. NEUMANN 

8.0092 ERROR ANALYSIS OF HURRICANE FORECASTS, 

JM. PEL/SS/ER 

8.0093 BAROTKOPIC PREDICTION OF HURRICANE 
TRACKS, 


8.0107 HURRICANE MODIFICATION REJ 
JHCT STORMFURY). 


U.S. DKPT. OF COMMERCE 
NATL. WEATHER SERVICE 

8.0005 ATLANTIC HURRICANE SEASON < 


8.0016 MEMORABLE HURRICANES OF 
STATES SINCE 1973, 


8.0086 COMPUTER METHODS APPLIED 
AREA TROPICAL STORM AND HUE 
MATOLOGY, 


8.0097 GIANT WAVES HIT HAWAII. 


8.0/27 SOUTH CAROLINA HURRICA 
DESCRIPTIVE LISTING OF TROPICA 
THAT HAVE AFFCCPED SOUTH CAROL 


8.0129 OBJECTIVE ANALYSIS OF THE 
TEMPERATURE. 


8.0130 A DECISION PROCEDURE FOR A! 
PREDICTING THE LANDFALL OF HURR 


8.0/31 THE DECISION PROCESS IN 
FORECASTING, 


A.C. PIKE 


PERFORMING organization 


HURRICANES 


U S. DEPT. OF COMMERCE 
OFF. OF HYDROLOGY 

8.0108 VISUAL. IR. AND DATA COLLECTION CAPA¬ 
BILITIES OF THE GOES SATELLITE. 

AF f i.ANDERS 

US. DKPT. OF COMMERCE 
TECHNIQUES DEVELOPMENT LAB. 

8,0109 TROPICAL STORM SURGE FORECASTING, 

C.P. SEEESNtANSKl 

8.0110 SPECIAL PROGRAM TO LIST AMPLITUDES OF 
SURGES FROM HURRICANES • I. LANDFALL STORMS, 

C.P. JELE.W'fANSKf 

8.0111 SPECIAL PROGRAM TO LIST AMPLITUDES OF 
SURGES FROM HURRICANES • PART 2. GENERAL 
TRACK AND VARIANT STORM CONDITIONS, 

C.P. JF.ULWIANSKI 

8.0113 MARINE ENVIRONMENTAL PREDICTION, 

N.A. PORE 

8.0114 SUMMARY OF SELECTED REFERENCE MATERI¬ 
AL ON THE OCEANOGRAPHIC PHENOMENA 
OFOTIDES, STORM SURGES. WAVES, AND BREAKERS, 

N.A PORE 

8.0115 MARINE CONDITIONS AND AUTOMATED 
FORECASTS FOR THE ATLANTIC COASTAL 
STORMOOF FEBRUARY 18-20. 1972, 

N A. PURE. 

8.0116 FORECASTING EXTRA ! ROPICAI. STORM 
SURGES FOR THE NORTHEAST COAST OF 'THE 
UNITED STATES. 

N.A. PORE 

U.S. DEPT. OF COMMERCE 
WEAT11£R MODIFICATION PRG. OFF. 

8.0059 A PRELIMINARY VIEW OF STORM SURGES BE¬ 
FORE AND AFTER STORM MODIFICATIONS, 

C.P. JEEESN/ANSKl 

U.S, DEPT. OF noli. & URB. DRV. 

FED. INSURANCE ADMINISTRATION 

8.0079 REPORT ON EARTHQUAKE INSURANCE TO 
CONGRESS OF UNITED STATES - PURSUANT TO SEC- 
TON FIVE OF SOUTHEAST HURRICANE DISASTER RE- 
L1F.F ACT 1965, 

UNKNOWN 

U.S. DKPT. OF THU INTERIOR 
GEOLOGICAL SURVEY 

8.0027 ESTUARINE HYDROLOGY OF TAMPA BAY. 

r u nnnnwtfj 


U.S. EXEC. OFFICE OF THE PRES. 

OFF. OF EMERGENCY PREPAREDNESS 

8.000! THE FEDERAL RESPONSE TO TROPICAL STORM 
AGNES, A REPORT TO THE SENATE COMMITTEE ON 
PUBLIC WORKS. SUBCOMMITTEE ON DISASTER RE¬ 
LIEF. 

UNKNOWN 


U.S. NATL. AERO. & SPACE ADM. 

GODDARD SPACE FLIGHT CENTER 

H.0104 MICROWAVE METEOROLOGY, 

J.L KING 

U.S. NATE. AERO. & SPACF. ADM. 

JOHN F. KENNEDY SPACE CENTER 

8.0083 HURRICANE PREPAREDNESS AND CONTROL 
PLAN, 

UNKNOWN 


U.S, NAVY 

ENVIRON. PREI). RES. FACILITY 

8.0053 TROPICAL CYCLONE MOVEMENT FORECASTS 
BASED ON OBSERVATIONS FROM SATELLITES, 

R.W. EEVP 


US. NAVY 

POSTGRADUATE SCHOOL 

8.0052 FURTHER VERIFICATIONS OF AND EXPERI¬ 
MENTS TO IMPROVE THE MODIFIED 
HATRACKUSCHFMF. FOR FORECASTING T HE MOT ION 
OF TROPICAL CYCLONES, 

,v.c; COLOAN 


U.S. NAVY 

WEATHER RESEARCH FACILITY 
8.0136 STORM-SURGE FORECASTING. 

J.W NICKERSON 


U.S. NAVY 

WEATHER SERVICE COMMAND 

8.0080 ATLANTIC TROPICAL CYCLONE STRIKE 

PROBABILITIES - VOLUME I - 24 HOUR MOVEMENT. 

H.L CRUTCffER 

8.0081 ATLANTIC TROPICAL CYCLONE STRIKE 

PRODABILITTF-S • VOLUME tl • 48 HOUR MOVEMENT. 

fi t. CRUTCHER 

8.0082 ATLANTIC TROPICAL CYCLONE STRIKE 

PROBABILITIES • VOLUME III • 72 HOUR MOVF.MENT, 

H.L. CRUTCHER 


UNIV. OF CALIFORNIA 
SCHOOL OF ENGINEERING 



UNlV. OF CHICAGO 
SCHOOL OF PHYSICAL SCIENCES 


UNIV. OF PITTSBURGH 
GRADUATE SCHOOL 


„ ™ /^n a n a m-D.7ATinv OF TOR 8-0124 ALTERNATIVE ADJUSTMENTS T< 

8.0100 PROPOSED CHARACTERIZATION O! TOR- HAZARDS 

NADOES AND HURRICANES BY AREA AND INTENSI¬ 
TY. 

IT 1-VJfTA 

UNIV. OF RHODE ISLAND 
SCHOOL OF ENGINEERING 

UNIV. OF DELAWARE 

SCHOOL OF ARTS 8.0126 ANALYTICAL PHYSICAL MODEL. 


8.0002 COASTAL STORM DAMAGE WITH SPECIAL 
REFERENCE TO 7 HE DELMARVA REGION OF 
DELAWARE. MARYLAND, VIRGINIA. 

FJ SWAYL 


UNIV. OF DELAWARE 
SCHOOL OF MARINE SCIENCE 


UNIV. OF WISCONSIN 
GRADUATE SCHOOL 


8.0137 ENERGY, MASS AND ANGULAR 
BUDGETS OF EXTRATROPICAL CYCLON1 

D 


8.0070 STATISTICAL PREDICTION OF HURRICANE 
STORM SURGE • SOME MATHEMATICAL CONCEPTS 
RELATED TO STOCHASTIC SPECTRUM ANALYSIS 
CABBREV). 

C Y. YANG 


UNIV. OF WISCONSIN 
SCHOOL OF UTTERS 

8.0138 NUMERICAL STUDIES IN THE C) 
AND STORM SURGl-S IN LAKE ONTARIO, 


UNIV. OF FLORIDA 
SCHOOL OF ENGINEERING 

8.0024 KENNEDY SPACE CENTER OCEAN BEACH ERO¬ 
SION • FLORIDA. 

A.J MFfITA 


UNIV. OF HAWAII 
SCHOOL OF ARTS 


UNKNOWN INST. OR INDIV. GR<* 
8,0007 THE NATURE AND EXTENT OF J 
DAMAGE CAUSED IlY HURRICANE CAMI 


VIRGINIA INST. OF MARINE S< 
8.0134 FORECAST ING STORM-INDUCE 
CHANGES ALONG VIRGINIA'S OCEAN C( 


8.0098 USE OF SATELLITE DATA IN STUDIES OF TROP¬ 
ICAL DISTURBANCES. 

T. MURAKAMI 

8.0099 THEORETICAL ANALYSIS OF LARGE-SCALE 
TROPICAL DISTURBANCES, 

T. MURAKAMI 


UNIV. OF ILLINOIS 
SCHOOL OF ENGINEERING 


8.0135 OPERAT ION AGNES, 


WILLIAMS COLLEGE 
GRADUATE SCHOOL 

8.0118 PROFILE OF A STORM • WIND. 
EROSION ON THE SOUTHEASTERN SHC 
MICHIGAN. 


8.010! PROBABILISTIC MODELING OF EXTREME 
LOADS. LAND SLIDES 

Y.K. WEN 


UNIV. OF MIAMI 
SCHOOL OF MARINE SCIKNCF. 

8.0006 APPLICATION OF F.CONOM1C ANALYSES TO 
HURRICANE WARNINGS TO RESIDENTIAL AND 
RETAIL ACTIVITIES IN THE U. S. GULF OF MEXICO 
COASTAL REGION, 

L.G ANDERSON 


CALIF. INST. OF TECHNOLOG 
GRADUATE SCHOOL 

9.0004 GENERAL REVIEW OF THE SEISi 
TO SELECTED U S. NAVY INSTALLATIOf 


COLUMBIA UNIVERSITY 
SCHOOL OF ARTS 


D.ff. POOLE 

GLENDORA CITY GOVERNMENT 
ENGINEERING GEOLOGIC REPORT OF 
•RAL PLAN STUDY FOR THE CITY OF GLEN- 
V CALIFORNIA, 

F.tt. LEIGHTON 

HAMEL GEOTECHNICAL CONSULTANTS 
ROCK STRENGTH FROM FAILURE CASES • 
•RHOUSE SLOPE STABILITY STUDY, FORT PECK 
MDNTANA, 

J.V. llAMLL 

OHIO STATE UNIVERSITY 
SCHOOL OF AGRICULTURE 

LANDSLIPS IN SOll 1 HEASTERN OHIO, 

K.R. EVFRF.1T 

STABILIZATION OF STEEP LAND SLOPES - 

O.O. SCHW'All 

OHIO STATE UNIVERSITY 
SCHOOL OF ENGINEERING 

DEVELOPING REMOTE SENSING TECHNIQUES 
lDING PREDICTION OF LANDSLIDES, 

O. IK MfNTZER 

ENVIRONMENTAL INFLUENCES ON STABILITY 
IL MASSES - ALASKA AND OHIO, 

T.H I VU 

OREGON STATE UNIVERSITY 
SCHOOL OF ENGINEERING 

■LOW SLIDE CONTROL WITH SLOPE REVET- 

IP./.. SCHROFDFR 

STANFORD UNIVERSITY 
SCHOOL OF EARTH SCIENCES 

MOBILIZATION OF DEBR/S FLOWS 9973.EN, 

A.hi. JOHNSON 

STATE BUR. OK HIGHWAYS 
.ANDSUDES - KENTUCKY, 

C.7 GORMAN 


S TF.REO MODELS • OHIO. 

IF./-'. NOREU. 

STATE DIV. OF HIGHWAYS 

9.0005 earthwork reinforcement techniques • 

LOS ANGELES AREA, 

RA FORSYTH 

9.0006 SUHAUDIHLE ROCK NO/SE (SARN) AS A MEA¬ 
SURE OF SLOPE STABILITY, CALIFORNIA, 

R MF.ARNS 

9.0057 LIME SOIL STABILIZATION STUDY. 

R A. FORSYTH 

9.0038 EVALUATION OF TON EXCHANGE- LANDSLIDE 
CORRECTION TECHNIQUE - CALIFORNIA. 

•/'TP SMITH 


STATE DIV. OF MINES & GEOLOGY 

9.0007 URBAN GEOLOGY PLAN FOR CALIFORNIA - 
THE NATURE. MAGNITUDE, & COSTS OF GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THFIR 
M1TIOATION IABBUEVl. 

J T. A WORE 


STATE DIV. OF RES. 

9.0014 INVESTIGATION OF LANDSLIDES ON 
HIGHWAYS. 

J./f. HAVENS 


STATE GEOL. SURVEY 
9.0011 ENGINEERING GEOLOGY - ILLINOIS, 

IV.C. SMITH 

9.0022 LANDSLIDE STUDIES IN SOUTH DAKOTA - RE¬ 
PORT NOT • LOCATION OF AREAS WITHOHIGH 
LANDSLIDE POTENTIAL IN T HU PIERRE SHALE. 

J. SCULLY 

9.0053 ACKER LAKE LANDSLIDE. MONROF. COUNTY, 
MISSISSIPPI. 

H.M. READY 


STATE HIGHWAY COMMISSION 

9.0013 WATER DRAINAGE I--ROM IN-PLACE FILLS TO 
PREVENT OR HALT FILL, 

P C. CLARK 


STATE HIGHWAY DEPARTMENT 

9.0018 INVESTIGATION OF RED RIVER VALLEY 
GEOLOGY • EFFECTS ON STRUCTURE DESIGN AND 
PERFORMANCE, 

D.K. LEER 
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9.0039 EVALUATION OF THE ION EXCHANGE LAND- 
SLIDE CORRECTION TECHNIQUE. 

R MEARNS 


TRANSPORTATION RES. HOARD 
9,0010 SHEAR STRENGTH OF FINE GRAINED SOILS - 
WEST POINT. NEW YORK. 

UNKNOWN 


9.0031 ALASKA GEOLOGIC EARTHQUAK 

9.0032 GEOLOGY OF THE POINT DONE! 
GI.E, CALIFORNIA. 

9.0033 ACTIVE FAULTS AND GEOLOGIC 
MUGU TO WILMINGTON. CALIFORNIA. 


U S. ARMY 

MISSOURI RIVER ENGR. DIV. 

9.0054 ROCK STRENGTH FROM FAILURE CASES. 

J.F REDUNGER 


U.S. DEPT. l)F AGRICULTURE 
PAC. NAV. FOR. & RG. EXP. STA. 

9.0024 MECHANICS OF DEBRIS AVALANCHING IN 
SHALLOW TILL SOILS OF SOUTHEAST ALASKA. 

P.N. SWANSTON 

9.0062 EROSION AND SEDIMENTATION FOLLOWING 
ROAD CONSTRUCTION AND TIMBER HARVESTOON 
UNSTABLE SOILS IN THREE SMALL WESTERN 
OREGON WATERSHEDS. 

R.L FREDRIKSEN 


U.S. DEPT. OF THE INTF.RIOR 
BUREAU OF MINES 

9.0009 LOCATION OF SLOPE FAILURE PLANES, 

RM. MERRIU. 


U.S. DEPT. OF THE INTF.RIOR 
BUREAU OF RECLAMATION 

9.0008 RIPRAP SLOPE PROTECTION FOR EARTH DAMS 
- A REVIEW OF PRACTICES AND PROCEDURES. 

F.l IUWS 

9.0047 EVALUATION OF CRITERIA FOR LANDSLIDE 
ANALYSIS AS PRESENTED (N THE U.S.G.S., 

UNKNOWN 


U.S. DEPT. OF THE INTERIOR 
GEOLOGICAL SURVEY 

9.0001 REGIONAL GEOLOGIC FRAMEWORK • SAN AN¬ 
DREAS FAULT - CALIFORNIA. 

T.W. Dinni.EF. 

9.0002 REGIONAL SLOPE STABILITY STUDIES • 
CALIFORNIA AND PENNSYLVANIA. 

D.H. RADBHUCHHM.L 
9.0027 SANTA CRUZ COUNTY COOP, 

EE BRAUB 

9.0028 EARTHQUAKE HAZARD REDUCTION, SAN 
FRANCISCO BAY REGION. 

L.E. BRABli 

9.0029 GEOLOGY OF THE POINT DUMF. OUADRANGLE 
AND THE LOS ANGELES COUNTY PART OF THF. 
TRIUNFO PASS QUADRANGLE, LOS ANGELES CO. 
rnnpppATiv/F riiimuMu 


9.0034 MALIBU BEACH QUADRANGLE A 
COKPORATED PART OF THF TOPANG 
OLE, LOS ANGELES COUNTY C 
CALIFORNIA, 

9.0040 SOCORRO 2 DEGREE QUADRA! 
MEXICO. 

C 

9.0041 GEOLOGY OF THE RAPID CITY 
DAKOTA, 

JM. 

9.0042 DENVER METROPOLITAN AREA. < 

R 

9.0043 SURFICIAL GEOLOGY OF JUNF.Al 
TY URBAN AREA, ALASKA, 

9.0044 DENVER FRONT RANGE URBAN C 


9.0045 MOUNTAIN SOILS, FRONT RANG! 
RIDOR, 

9.0046 SNAKE RIVER BASIN, PART F 
PART, NORTHWEST MARGIN • IDAHO, 

9,0048 HAMILTON 2 DKGREL, 

9.0049 PROGRAM DESIGN-1971 - SAN FU 
REGION ENVIRONMENT AND RF.SOURC 
STUDY, 


U.S. NATL. AERO. & SPACE Al 
AMES RESEARCH CENTER 

9.0035 REMOTE SENSING FOR GEOLO( 
AND DISASTERS. MINE AREA CONSER 
MAPPING AND LAND USE PLANNING, 


U.S. NATL. AERO. & SPACE A 1 
HEADQUARTERS 

9.0050 REMOTE SENSING APPLIC 
HYDROLOGY AND GEOLOGY, 


UNIV. OF CALIFORNIA 
SCHOOL OF ENGINEERING 

9,0025 COLLABORATIVE RESEARCH ON 


performing organization 


LAND SUBSIDENCE 


UNIV. OF CALIFORNIA 
SCHOOL OF PHYSICAL SCIENCES 

9.0036 DEFORMATION CHARACTERISTICS OF HILL 
SLOPES & CHANNELWAYS IN 2 DIFFERENT EN¬ 
VIRONMENTS AS DEPICTED BY REMOTE SENSOR 
RETURNS ■ CALIFORNIA. 

dji no OLE 

UNIV. OF ILLINOIS 
SCHOOL OF ENGINEERING 

9.0012 STRESS-STRAIN-TIME BEHAVIOR OF SOIL AND 
ROCK UNDER TRIAXIAL CONDITIONS. 

G. MESRi 

UNIV. OF MICHIGAN 
SCHOOL OF ENGINEERING 

9.0051 EFFECTS OF DEFORESTATION ON THE STABILI¬ 
TY OF NATURAL SLOPES • OREGON. WASHINGTON. 

DJI. GRAY 

9.0052 EFFECTS OF FOREST CLEAR-CUTTING ON THE 
STABILITY OF NATURAL SLOPES. 

D.H. GRAY 

UNIV. OF NEBRASKA 
SCHOOL OF ARTS 

9.0055 TREE-RING DATING & SPATIAL ANALYSIS OF 
LONG-TERM SLOPE MOVEMENTS • UTAH. 

J.E. SHROPER 

UNIV. OF TEXAS 
CTR. FOR HIGHWAY RESEARCH 

9.0023 A SURVEY OF EARTH SLOPE FAILURES AND 
REMEDIAL MEASURES IN TEXAS. 

7.G. ABRAMS 


LAND SUBSIDENCE 

AGKIC. RES. & EDUC. CENTER 
10.0028 SUBSIDENCE INVESTIGATIONS ON ORGANIC 
SOILS, 

B.G. YOLK 

ARCTIC INST. OF NORTH AMERICA 

10,0025 STUDIES ON THE FLUVIAL ENVIRONMENT. 
ARCTIC COASTAL PLAIN PROVINCE. NORTHERN 
ALASKA VOLUME I. 

R.l. LEWELLEN 

CALIF. INST. OF TECHNOLOGY 


LAMAR UNIVERSITY 
SCHOOL OF ENGINEERING 

10.0032 CONTROL OF LAND SUBSIDENCE IN THI 
TEXAS GULF COAST AREA. 

A.P DLU'EACJIL 

MISSISSIPPI ST. UNIVERSITY 
SCHOOL OF ARTS 

10.0008 STATUS OF LAND SUBSIDENCE DUE TC 
GROUND-WATER WITHDRAWAL IN MISSISSIPPI. 

DM. READY 

NATL. ACAD. OF SCIENCES 

10.0026 RETURNING UNDERGROUND COAL MINE 
WASTES TO MINED-OUT VOIDS, 

R.A. CARPENTER 

STATE DEPT. OF TRANSPORTATION 

10.0031 MEASURE AND DEPICT TROUBLE AREAS IN 
STEREO-MODELS - OHIO, 

IV.r. NORELK 

STATE 1)1V. OF MINES & GEOLOGY 

10.0003 URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE. MAGNITUDE. & COSTS OF GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBROV). 

J.T. ALFORE 

STATE HIGHWAY DEPARTMENT 

10.0014 ARIZONA EARTH FISSURE INVESTIGATION. 

C. WINIKKA 

TEXAS A & M UNIVERSITY SYSTEM 
SCHOOL OF AGRICULTURE 

10.0001 COSTS OF LAND SUBSIDENCE IN THE 
HOUSTON-GALVESTON AREA. TEXAS. 

W.L. TROCK 

U.S. ARMY 

WATERWAYS EXPERIMENT STATION 

10.0009 DETECTION OF SUBSURFACE OPENINOS - IN¬ 
DIANA. MISSOURI, 

F..R. HATES 

10.0010 STUDY OF GROUND SHOCK INDUCED 
LlOUEFACTION AS A MECHANISM FOR FAILURE 
OFOMU.ITARY INSTALLATIONS. 


J.G. JACKSON 



U.S. DEPT. OF THE INTERIOR 
BUREAU OF MINES 


UNIV. Ur KC.JVIOLKY 

SCHOOL OK ENGINEERING 


10.0005 DEVELOP METHODS FOR PREDICTING THE 
COMPONENTS OF GROUND MOVEMENT ABO\E 
MINE WORKINGS. 

DO FLETCHER 


10.0006 MICROSE1SMIC DETERMINATION OF COAL 
MINE ENTRY STAB/I.ITY, 

Ri) MUNSON 


10.0022 DEVELOP DESIGN CRITERIA FOR MIN/NC 
salt-dome deposits to minimize surface sub- 

SlDENCF.. 

TA MORGAN 


10.0023 ESTABLISH TECHNIQUES FOR MONITORING 
SURFACE SUBSIDENCE OVER MINED AREAS. 

WJ TLSCJi 

10.0024 MEASUREMENT AND EVALUATION OF SUB¬ 
SIDENCE OVER A COAL MINE WITH VARYING OVER¬ 
BURDEN THICKNESS. 

W.N. YOUNGS 


10.0007 ROCK MECHANICS STUDY OF SHC 
MINING • KENTUCKY, 

ED 


UNKNOWN INST. OR 1ND1V. GRANT 

10.0033 DEMONSTRATION OF A TECHNIO 
LIMITING THE SUBSIDENCE OF LAND OVL 
DONED MINES ROCK SPRINGS. WYOMING. 

U 


SNOWSTORMS 


M B ASSOCIATES 

11.0002 SNOW AND ICE DETECTION AND \ 
SYSTEMS. 

A.l 


U S. DEPT. OF THE INTERIOR 
GEOLOGICAL SURVEY 

10.0004 COAL MINE DEFORMATION STUDIES. SOMF.R- 
SET. COLORADO. 

C R. DUNRUD 

10.0011 LAND-SURFACE SUBSIDENCE, BAYTOWN 
AREA. TEXAS, 

R.K. GARRYSCH 

10.0012 LAND-SURFACE SUBSIDENCE, TEXAS CITY 
AND SEABROOK AREAS. TEXAS, 

R.K GARRYSCH 

10.0013 CONTINUING QUANTITATIVE GROUND¬ 
WATER STUDIES IN THE HOUSTON DISTRICT, 

A. G. WfNSl.OW 

10.0015 MASS PROPERTIES OF OIL FIELD ROCKS - 
CALIFORNIA. 

LA- BUYER 

10.0016 ALASKA GEOLOGIC EARTHQUAKE HAZARDS. 

PLAFKF.R 

/0.00I7 SUBSIDENCE AND RELATED ASPECTS OF 
OEOTHERMAL SYSTEMS. 

B. E. LOFGRF.N 

10.0018 LAND-SUBSIDENCE STUDIES IN CALIFORNIA - 
TO STUDY THE EXTENT. MAGNITUDE R. 

J.F. POLAND 

10.00)9 LAND SUBSIDENCE STUDIES IN THE SAN 
JOAOUIN VALLEY - CALIFORNIA, 

J.F. POUND 

10.0020. DENVER URBAN CORRIDOR STUDIES - 
COLORADO. 

I Y.R. HANSEN 

10.0021 ENGINEERING GEOLOGY RECONNAISSANCE 
STUDIES OF COASTAL COMMUNITIES. ALASKA. 

R.W. l.EMKE 

10.0027 EARLY DETECTION AND CORRECTION OF 
SINKHOLE PROBLEMS • ALABAMA, 

J.G. NEWTON 


ROCKY MTN. FOREST & RANGE STA 
11.0008 DETERMINATION OF SNOW FENCF 
CRITERIA, AND DEVELOPMENT OF A 11/ 
FOR SNOW CONTROL, 

R.l J 


STATE DIV. OK MINES & GEOLOGY 

11.0001 URBAN GEOLOGY PLAN FOR CALI 
THE NATURE, MAGNITUDE, & COSTS OF C 
HAZARDS & RECOMMENDATIONS FOI 
MITIGATION (ABDREV), 

J.T 


U.S. DEI’T. OF COMMERCE 
ATMOSPHERIC P11YS. & CHEM. LAD 

11.0003 THE MODIFICATION OF GREAT 
WINTER STORMS, 

U K. WE 


U.S. DEPT. OF COMMERCE 
NATL. OCEANIC & ATMOS. ADMIN. 

11.0004 NATIONAL. EAST COAST WINTER 
OPERATIONS PLAN, 

I 


U.S. DEPT. OF COMMERCE 
NATL. WEATHER SERVICE 

ll.OOOS SNOW FORECASTING FOR SOUTF 
WISCONSIN. 

R.l 

11.0006 A SYNOPTIC CLIMATOLOGY 
SNOWSTORMS IN NORTHWESTERN NGVAD/ 

81 


U.S. DEPT. OF COMMERCE 
WEATHER BUREAU 


12.0040 IMPACT OP THE LUHUOCK STORM ON RE- 
OlONAl. SYSTEMS • TEXAS. 

J.E. MINOR 


U S. AIR FORCE 
AIR WEATHER SERVICE 

12.(10(6 WATER WARNINGS AND SPECIALIZED 
FORECASTS. 

UNKNOWN 

12.0029 FORECASTING GUSTY SURFACE WINDS IN 
THE CONTINENTAL UNITED STATES. 

A.W. WATERS 


U.S. AIR FORCE 

ENVIRON. TECH. APPL. CENTER 

12.0003 Till-: OCH1U.TREE TORNADO - A CASE STUDY • 
MISSOURI, 

W.E. EINLLY 


US. ATOMIC ENERGY COMMISSION 
LOS ALAMOS SCIENTIFIC LAB. 

12.0019 NUMERICAL ANALYSIS OF TORNADO WIND 
LOADS ON BUILDINGS • TEXAS. 

R.A. GENTRY 


7 PHYSICAL EVALUATION OT CLOUD SEEDING 
IINIOUES FOR MODIFYING OROGRAPHICOSNOW- 
L ■ THE CASCADE PROJECT, 

n.v nouns 


TORNADOES 

COLORADO STATE UNIVERSITY 
SCHOOL OF ENGINEERING 

HURRICANE SPAWNED TORNADOES. 

D.J NOYI.AN 

MASS. INST. OE TECHNOLOGY 
SCHOOL OF ENGINEERING 

WIND-INDUCED MOTION AND HUMAN 
DMEORT IN TALL BUILDINGS. 

J.W REED 

STATE !>1V. OF MINES & GEOLOGY 
URBAN GEOLOGY PLAN FOR CALIFORNIA • 
NATURE. MAGNITUDE, & COSTS OE GEOLOGIC 
k RDS & RECOMMENDATIONS FOR THEIR 
iATION (AimUEV), 

J.T. ALlOltl: 

STATE WATER SURVEY 
DENSE RAIN GAGE NETWORK PROJECTS • II.- 
S, 

.V./4. CHANONON 

STUDY OF URBAN EFFECTS ON PRKCIITTA- 
AND SEVERE WEATHER AT ST. LOUIS II.. 
S, 

.V./T CllANGNON 
HYDROMETEOROLOGICAL ANALYSIS OE 
IE RAINSTORMS • ILLINOIS. 

f.,1. HUE/' 

STUDY OF THE SYNOPTIC CLIMATOLOGY OF 
H AMERICA. 

G. MORGAN 

TF.TRA TECH INCORPORATED 

COMPUTER SIMULATION OF SEVERE STORM 
JVATIONS WITH DOPPLER RADARS. 

UNKNOWN 

TEXAS TECHNOLOGICAL UNIVERSITY 
SCHOOL OF ARTS 

TORNADO • THE VOICE OF THE PEOPLE! IN 

TER AND AFTER - A STUDY IN RESIDENTIAL 
DATinw tp v a s n iinnorK'U 


U.S. DEPT. OF COMMERCE 
BUILDING RESEARCH DIV. 

12.0004 LUBBOCK TORNADO - A SURVEY OE BUILD- 
ING DAMAGE IN AN URBAN AREA - TEXAS. 

N.E. SOMES 


U.S. DEPT. OF COMMERCE 
ENVIRON. RESEARCH LABORATORIES 


12.0023 SEVERE STORM MORPHOLOGY • OKLAHOMA, 

S.L. DARNE.S 

12.0024 PAPERS ON OKLAHOMA THUNDERSTORMS. 
APRIL 29-30. 1970, 

S.L. UARNES 

>2.0025 UFE CYCLE OF FLORIDA KEYS' WATER- 
SPOUTS, 

J.H. GOLDEN 

12.0027 EM RADIATION-TORNADOES. 

IP. TAYLOR 


U.S. DEPT. OK COMMERCE 
NATL. BUREAU OF STANDARDS 

12.0001 DISASTER INVESTIGATIONS. 

C.G. cULVER 


U.S. DEPT. OF COMMERCE 
NATL. OCEANIC & ATMOS. ADMIN. 

12.0005 FEDERAL PLAN FOR METEOROLOGICAL SER¬ 
VICES & SUPPORTING RESEARCH • FISCAL YEAR 
1974 


12.0012 NATIONAL SEVERE LOC'Al- STORMS OPERA¬ 


TIONS PLAN. 






12.0013 NATIONAL EAST 
OPERATIONS PLAN. 


COAST WINTER STORMS • 
l/N KNOW 


12-0014 NATIONAL SEVERE LOCAL STORMS OPERA¬ 
TIONS PLAN • 1974. 


/ I Ktl'kl/Ut'M 


12.0015 MISSISSIPPI DELTA TORNADOES OF FEBRUA¬ 
RY ’I 1971 • A REPORT TO THE ADMINISTRATOR. 

UNKNOWN 


\1 0026 DOPPLER RADAR METHODOLOGY FOR THE 
OBSERVATION OF CONVECTIVE STORMS. 


L'.S. DEPT. OF COMMERCE 
NATL. SEVERE STORMS LAB. 


L1N1V. OF CHICAGO 
SCHOOL OF PHYSICAL SCIENCES 

12.0030 ESTIMATE OF MAXIMUM WIND SPE 
TORNADOES IN THREE NORTHWESTERN S, 
IDAHO. OREGON. WASHINGTON, 

7.7. 

>2.0031 PROPOSED CHARACTERIZATION <)| 
NADOF.S AND HURRICANES BY AREA AND I 
TY. 

7.7. 


. UNIV. OF ILLINOIS 
SCHOOL OF ENGINEERING 

12.0035 PROBABILISTIC MODELING OF {■:. 
LOADS, 

> 


12.0007 MORPHOLOGY OF TWO TORNADIC STORMS - 
AN ANALYSIS OF NSSL DATA ON APRIL 30, 1070 - 
OKLAHOMA CITY. OKLAHOMA. 

S.L BARNES 


XKNIA COMMISSION 
12.0006 XENIA REBUILDS, 


VI 


12.0008 T ORNADO INCIDENCE MAPS. 


A. COURT 


12.0021 TORNADOES. 


L. KESSLER 


12.0022 OBSERVATIONS OF SEVERE STORMS ON 2ft 
AND 28 APRIL 1971. 

CL VLCEK 

>2.0038 BEHAVIOR OF WINDS IN THE LOWEST 1500 
FEET IN CENTRAL OKLAHOMA • JUNE I9ft6 - MAY 
1967. 

KC. CRAWFORD 


12.0039 SOME STATISTICAL ASPECT’S OF WATER¬ 
SPOUT FORMATION • FLORIDA. 

J.U. G OUiEN 


U.S. DEPT. OF COMMERCE 
NATL. WEATHER SERVICE 

12.0009 TORNADOES IN TENNESSEE 11916-1971)) WITH 
REFERENCE TO NOTABLE TORNADO DISASTER IN 
THE UNITED STATES f|880.l97(l). 

J.V VAiKSNORAS 

12.0010 ARIZONA 'EDDY* TORNADOES, 

R.S . INGRAM 

12.0036 DUST DEVIL METEOROLOGY. 

J.R COOLEY 

12.0037 DAILY TORNADO FREQUENCIES FOR THE 
CONTIGUOUS UNITED STATES, 

//. CORDON 


U.S. DEPT. OF COMMERCE 
WEATHER BUREAU 


TSUNAMIS 

CALIF. INST. OF TECHNOLOGY 
GRADUATE SCHOOL 

13.0002 GENERAL REVIEW OF THE SEISMIC 
TO SELECTED U S NAVY INSTALLATIONS, 


LEHIGH UNIVERSITY 
CTR. FOR riHC APPL. OF MATH. 

13.0029 THE PROPAGATION OF LARGE AM 
TSUNAMIS ACROSS A BASIN OF CHANGING 
OFF-SHORE BFJ4AVIOR. 

L 


STATE HIV. OF MINES & GEOLOGY 
13.0003 URBAN GEOLOGY PLAN FOR CALII 
THE NATURE, MAGNITUDE. & COSTS OF G 
HAZARDS & RECOMMENDATIONS FOI 
MITIGATION (ABBREV). 

J.T 


TETRA TECH INCORPORATED 
13.0015 TSUNAMI RESEARCH AND KNGINEE 
PLICATIONS. 

J 


12.0020 SUMMARY OF 1969 AND 1970 PUBLIC SEVERE 
THU DERSTORM ND T DO \ A HF ITHI ’ 


ll.S. ARMY 

COASTAL ENGIN. RES. CENTER 


PERFORMING OKGANIZA I ION 


VOLCANOES 


U.S. ARMY 

WATERWAYS EXPERIMENT STATION 

13.0009 STABILITY OF RUBBLE-MOUND TSUNAMI 
BARRIER HILO HARBOR. HAWAII HYDRAULIC 
MODEL INVESTIGATION. 

AM. KAMEL 

13.0010 STEADY-FLOW STABILITY TESTS OF NAVIGA¬ 
TION OPENING STRUCTURES. HILO HARBOR, TSU¬ 
NAMI BARRIF.R. Illi.O, HAWAII - HYDRAULIC MODEL 
INVESTIGATION. 

NR OSWALT 

13.0026 THEORETICS IN DESION OF THE PROPOSED 
CRESCENT CITY HARBOR TSUNAMI MODEL. 

gji. keulegan 

13.0027 A REVIEW OF THE EXPERIMENTAL DATA 
RELATIVE TO THE PILOT MODEL STUDY FOR THE 
DESIGN OF HILO HARBOR TSUNAMI MODEL, 

Gil. KEWMGAN 

13.0028 TSUNAMI PREDICTIONS FOR PACIFIC 
COASTAL COMMUNITIES • TYPE 16 FLOOD IN¬ 
SURANCE STUDY. 

R.W W!tALIN 

U.S. DEPT. OF COMMERCE 
ENVIRON. RESEARCH LABORATORIES 

13.0004 TSUNAMI RESEARCH, 

S T. ALGERMISSEN 

13.0005 TSUNAMI RESEARCH. 

GR MILLER 


U.S. DEPT. OF COMMERCE 
NAT!.. OCEAN SURVEY 

13.0007 WAVE REPORTING PROCEDURES FOR TIDE 
OBSERVERS IN THE TSUNAMI WARNING SYSTEM. 

M G. STAETJI 

13.0008 TSUNAMI TRAVEL-TIME CHARTS FOR USE IN 
THE TSUNAMI WARNING SYSTEM REVISED0I97I EDI¬ 
TION. 

UNKNOWN 

13.0025 THE MAJOR TSUNAMI IN THE HAWAIIAN 
ISLANDS. 

UNKNOWN 


U.S. DEPT. OF COMMERCE 
NATL. OCEANIC & ATMOS. ADMIN. 

13.0020 NUMERICAL SIMULATION OF TSUNAMIS, 

CL. MAKER 


U.S. DEPT. OF THE INTERIOR 
13.0006 TRANS-ALASKA PIPELINE - SUPPLEMENTAL 
EXHIBITS AND TESTIMONY - VOLUME V, 

UNKNOWN 


U.S. DEPT. OF THE INTERIOR 


13.0013 ALASKA OFOLOGIC EARTHQUAKE FI A/ARDS. 

G PLAINER 

13.0014 ACTIVE FAULTS AND GROL/JGIC HAZARDS. 
PT. ML’GU TO WILMINGTON. CALIFORNIA, 

H.C. WAGNER 

13.0017 ENGINEERING GEOLOGY RECONNAISSANCE 
STUDIES OF COASTAL COMMUNITIES, ALASKA, 

R.W LEMKE. 

13.0018 RECONNAISSANCE ENGINEERING GEOLOGY 
OP 1 HE SI I KA AREA, ALASKA. 

J.'l MCGILL 

UN1V. OF ALASKA 
INST. OP MARIN1C SCIENCES 

13.00(2 EVALUATION OF l.ONO PERIOD SURFACE 
WAVES IN THE GULF OF ALASKA, 

T.C. ROYER 

UNIV. OF CALIFORNIA 
INST. OF OEOPHYS. & PLA. PHYS. 

13.0016 NAVY ENVIRONMENT - INVESTIGATION'S OF 
GENERATION OF OCEAN WAVES AND OF RESONANT 
RESPONSE OF HARBORS TO TSUNAMIS AND OTHER 
LONG WAVES. 

7. IK MILES 


UNIV. OF CALIFORNIA 
SCHOOL OF ENGINEERING 

13.0001 FREQUENCIES OF CREST HEIGHTS FOR RAN- 
DOM COMBINATIONS OF ASTRONOMICAL TIDES AND 
TSUNAMIS RECORDED AT CRESCENT CITY, 
CALIFORNIA, 

C PTTRAUSKAS 

UNIV. OF HAWAII 
HAWAII INST. OF GEOPHYSICS 

13.0022 RELATIVE SPECTRA OF TSUNAMIS. 

G.R MILLER 

13.0023 RECENT TSUNAMI THEORY. 

R.W. PREISKNDORFER 
>3.0024 TSUNAMI SHORELINE TRACT. 

GP. WOOLLARD 

UNIV. OF HAWAII 
SCHOOL OF ARTS 

13.0021 PACIFIC TSUNAMI CATALOG. 

D C. COX 


VOLCANOES 


STATE D1V. OF MINES & GEOLOGY 


AAlil 


t rt n a ki /^rAi nt 


Kl P/Ml 


A t t rr»n x i 


HAWAII. 


D.R MULUNFAUS 


14.0002 SATELLITE VOLCANO SURVEILLANCE ■ 
ALASKA. HAWAII AND WASHINGTON. 

PL WARD 


14.0004 HAWAIIAN VOLCANO OBSERVATORY. 

D IV PETERSON 


I5.UUJ4 SnUK 1 ■ I CRM <..CIJVIA I L CHANGES 
COASTAL EROSION. BARROW. ALASKA. 

JO 


IOWA STATE UNIVERSITY 

water resources research inst. 


14.0006 ORODIMETER STUDIES OF CASCADE VOL 
CANOES ■ WASHINGTON. OREGON AND CALIFORNIA, 

DA. SWANSON 

14.0007 VOLCANIC HAZARDS IN THE CASCADE 
RANGE • CALIFORNIA AND WASHINGTON, 

DR CRANDELL 


15.0008 PLANT SPEC'IF.S AS WILDLIFE COVF.I 
EROSION CONTROL ON •MUDFLATS' IN 
LARGE RESERVOIR SYSTEMS. 

J.A. i 

NF;W YORK OCEAN SCIENCE LAB. 


14.0008 THERMAL SURVEILLANCE OF VOLCANOES - 
REMOTE SENSING OF LONG VALLEY IN GEOTHER¬ 
MAL PROGRAM - WASHINGTON, OREGON AND 
CALIFORNIA, 

J.D FRIEDMAN 

14.0009 THERMAL SURVEILLANCE OF ACTIVE VOL¬ 
CANOES. 

J.D FRIEDMAN 

14.0010 VOLCANIC HAZARDS. ISLAND OF HAWAII. 

D R MULUNF.AVX 

14.0011 EASTERN SNAKE RIVER PLAIN REGION IN¬ 
VESTIGATIONS • IDAHO. 

S.S. ORIEL 

14.0012 SNAKE RIVER PLAIN, PART F. • NORTH CEN¬ 
TRAL ■ IDAHO. 

D. SCHLEICHER 

14.0013 SNAKE RIVER PLAIN, PART B • VOLCANIC 
ROCKS • IDAHO. 

P L WILLIAMS 

14.00)4 REGIONAL VOLCANOLOGY - WESTF.RN 
UNITED STATES INCLUOING ALASKA AND HAWAII. 

R.L. SMITH 

UNIV. OF ALASKA 
GEOPHYSICAL INSTITUTE 


15.0028 GROIN STUDY ON T HE NORT H SHORE ( 
FOLK COUNTY. LONG ISLAND, 
YORK.OBETWEEN ORIENT POINT AND PORT J 
SON HARBOR. 

T. 0 

OREGON STATK UNIVERSITY 
SCHOOL OK SCIENCE 

15.0033 EVALUATION OF GEOLOGIC AND CX 
GRAPHIC FACTORS INFLUENCING EROSION ( 
OREGON COAST. 

JV. 

STATE UIV. 01 GEOLOG. SURVEY 

15.0030 SHORE EROSION STUDY OF ERIE C( 
OHIO, 

L.L. BR. 

15.0031 SHORE EROSION STUDY OF LAKE C( 
OHIO. 

L L. BR, 

15.0032 SHORE EROSION STUDIES ALONG TH1 
SHORE OF LAKE ERIE. 

C.ll. < 


144)005 SEISMIC SURVEILLANCE OF AUGUSTINE RE¬ 
DOUBT AND SPURR VOLCANOES, COOK INI ET 
ALASKA, 

J KIF.NLE 

UNIV. OF HAWAII 

WATER RESOURCES RESEARCH CTR. 

14.0015 RAINWATER CONTAMINATION BY VOLCANIC 
VOLATILES FROM KII.AUOA VOLCANO. HAWAII 
(PHASE I), 

J.B. FINLAYSON 

UNIV. OF WASHINGTON 
SCHOOL OF ARTS 


STATE DIV. OF MINES & GEOLOGY 
15.0003 URBAN GEOLOGY PLAN FOR CALIFC 
THE NATURE. MAGNITUDE, & COSTS OF GE( 
HAZARDS & RECOMMENDATIONS FOR 
MITIGATION (ABHREV). 

J.T. / 

STATE UNIVERSITY OF NEW YORK 
SCHOOL OF ARTS 

15.0027 ENVIRONMENTAL GEOMORPHIC STU 
THE COASTAL REGIMES ALONG THE SOUTH 
OF LONG ISLAND - NEW YORK. 

D.R. ' 


14.0016 SEISMIC ACTIVITY OF THE CASCADE VOL¬ 
CANOES, 

S. IK SMITH 


STATE WATER SURVEY 
154)020 LAKE SHORE EROSION IN ILLINOIS. 

W.J. R> 


11-44 


erforming organization 


WATER EROSION 


TEXAS A & M UNIVERSITY SYSTEM 
GRADUATE SCHOOL 


U.S. DEPT, OF AGRICULTURE 
PAC. S.W. FOR. & RG, EXP. STA. 


5,0035 PROPERTIES AND STABILITY OF A TEXAS 
BARRIER BEACH INLET. 

C. MASON 

5.0036 INVESTIGATION OF SHORELINE CHANGES AT 
SARGENT BEACH, TEXAS, 

WN SMUG 

U.S. ARMY 

COASTAL F.NGIN. RES. CENTER 

.0004 CONCRETE BLOCK REVETMENT NEAR 
BENEDICT, MARYLAND. 

JV HALL 

.0015 COASTAL WORKS EVALUATION • CALIFOR¬ 
NIA, FLORIDA, 

UNKNOWN 

U.S. ARMY 
ENGINEER DISTRICT 

0006 BAL HARBOUR. FLORIDA PARTIAL BEACH 
RESTORATION, BEACH EROSION CONTROL AND 
IURRICANE PROTECTION PROJECT. DADE COUNTY. 
■LOR1DA, 

UNKNOWN 

0007 JEKYLL ISLAND, GEORGIA, BEACH EROSION 
:ONTROL AND HURRICANE PROTECTION. 

UNKNOWN 

1)009 STATEN ISLAND I1EACH EROSION CONTROL 
.ND HURRICANE PROTECTION PROJECT. STATEN 
»LAND. NOW YORK. 

UNKNOWN 

>010 BEACH EROSION PROJECT. DELAWARE 
OAST PROTECTION PROJECT, DELAWARE. 

UNKNOWN 

1011 VIRGINIA BEACH. VIRGINIA - BEACH EROSION 
ONTROL AND HURRICANE PROTECTION, 

UNKNOWN 

'021 NATIONAL SHORELINE STUDY - INVENTORY 
EPORT - LOWER MISSISSIPPI REGION. 

UNKNOWN 

U.S. ARMY 

NORTH CENTRAL DIVISION 

019 NATIONAL SHORELINE STUDY • GREAT 
\KES REGION INVENTORY REPORT, 

UNKNOWN 

U.S. DEPT. OF AGRICULTURE 
PAC. N.W. FOR. & RG. KXP. STA. 


15.0002 FLOOD AND SEDIMENT REDUCTION IN STEEP 
UNSTABLE DRUSHLANDS OK THE SOUTHWEST. 

k m rice 

U.S. DEPT. OF TIIK INTERIOR 
GEOLOGICAL SURVEY 

15.0013 SAN FRANCISCO BAY. 

D MCCULLOCH 

15.0023 SF.A-CLIFF EROSION' STUDIES. MAS¬ 
SACHUSETTS, 

c a. kaye 

15.0037 TEXAS BARRIER ISLANDS. 

R E HUNTER 

15.0039 SEDIMENT MOVEMENT AND IIILLSI.OPF 
MORPHOLOGY IN THE CENTRAL APPALACHIAN RE¬ 
GION - VIRGINIA, 

UNKNOWN 

UNIV. OF CALIFORNIA 
SCHOOL OF ENGINEERING 

15.0001 COMPOSITE MATERIALS FOR OCEAN CON- 
S7 RUCTION, 

A.S ThTEL MAN 

15.0012 HYDRAULIC EROSION OF SOILS. 

K ARULANANDAN 

UNIV. OF FLORIDA 
SCHOOL OF ENGINEERING 

15.0005 KENNEDY SPACE CENTER OCEAN BEACH 
EROSION • FLORIDA, 

A.J. MEHTA 

IS.BOlft COASTAL ENGINEERING STUDIES RELATED 
TO FLORIDA'S SHORELINE AND BEACH EROSION 
PROBLEMS. 

J.A. PURPURA 

UNIV. OF HAWAII 

WATER RESOURCES RESEARCH CTR. 

15.0018 DEPOSITION OF HAWAIIAN WATERSHED AND 
ESTUARIAN SEDIMENTS, 

P. FAN 

UNIV. OF massaciiusf:tts 

COASTAL RESEARCH CENTER 

15.0022 OFFSET COASTAL INLETS - FORMS OF SEDI¬ 
MENT ACCUMULATION IN THU BEACH 7.ONE0- 
AI.ASKA, NEW ENGLAND, 

M.O. HAYES 

UNIV. OF MIAMI 



!U. INtiiUM 


1 INI V. OF VERMONT 
STATK RF.SOUHCKS RKS. CCNTCR 

15.00.18 F.NVlRONMFN'l Al tilOfOOS' (51- SI I ! < !/ I> 
pa his or Noimiwrsr i*un vtrmont. 

IP./' WACXIH 


WILLIAMS COLLLUK 

okadpatk school 

IS.(H)2*4 SIMULATION MOOlil IOR STORM CVCI1.S 
AND m-.ACll UROStON ON I.AKI MtCUKiAN. 

//.. I. /UI7S 

IS.002S PROITLI. Ol A SIORM - WIND. WAN TS AND 
I.RDSION ON llli: SOlMlIl ASn ilN SHORT. Ol I AKL 
MICHIGAN. 

IT / /O.Y 


MlU/ITPUs hazards 


AMKR. INST. I ()l( Kl-s. 

16.0078 l.AHOKAKIUY SlllDlLS Ol ll!C I IHCIS <M 
PHYSICAL HA/AUI) ON SHllTCR MANAtilMlNt 
HHIAVlOR • PI IASI-: I • SIDDY PI.AN, 

lit IRMSlIlOUi, 

I6.0II7 1 ; THL INVESTIGATION Ol SHI l II U MANAGI* 
MEN I' AND CONTROL IN NATURAL niSASIIH. 

H.\ (0/7.INS 


AURORA PLANNING HOARD 
16.0095 COMPUTTIIIN.SIVI PI AN • Rl-.PORI C. IMPI I-- 
MliNI'AI ION • VILI.AOP Of- CAST AURORA. NY. 
TOWN Ol- AURORA. N.Y.. 

/WAWOIF.V 

nivt.'KKKS LADORAtORIlCS INC. 

16.0015 DCVCLOPMCNT OF A DISIRISS All RUNG 
AND LOCATING SYSTEM (OAl.Sl TOR SLARt'IKIAND 
RPSCUI- MISSION. 

//NAA'OH'.V 


CLARK UNIVKRSllY 
GRADUATE SCHOOL 

16.009*4 COLLAllORATIVr RPSP.ARCU ON NATURAI. 
HAZARDS. 

«.IT. A717/.S 


Dl'Nl.AP tk ASSOCIATES INC. 

Dl Vl l < 'I'Ml N l Ol- l RAINING PROGRAM 
PMIRG1NCV Ml DlCAl Sl-RVU l l'R(K)RAM AD 
MINIS l RA ! ION. 

(/iVKNUlOv 

Ci At-INLY A JONLS COMM. INC. 

I6.IIJ07 I XI'J DI1NI AM AND I M HROAIX A.ST ANTEN. 
NAS. 

/)./.. MULtY 

Ol OMI I INCORPOUA II-I) 

16.1)045 SUMMARY RIT'ORI Wl Allll K MODIFICA- 
11( >N l-ISCAl Yl AHS L>/(). p»M. 

JLC. K Ocif 

giorgi: uanimngion umvi r.mtv 

l'R( Hi. Ol l-OL. MUD. M l. Midi. 

16.0111)1 PROHINO Dll I AW AND III YOnD • A QUEST 
TOR POllllC PROIM HON I ROM HAZARDOUS 
PROIHVI CAI ASIROPHI S. 

J M. HJRHLY 


gcorgia inm. or ii t iinoi <x;y 

HKALT II SY.MLMN RI M ARUI I'TNIKR 

16.1)1)06 A SIMDIAllON NIDI )|-l I OR I MI.RC.nSCY 
MIDH AI SYMIMS. 

HI SblAU.t)’ 

IIU(,TH S AIR( RAF T COMPANY 

16.0106 PI AN IOR AN IMt'lO IVI D C( IMMUNICATIONS 
SYS IIM SI ltVINO (til IMIRGINCY SlRVICFODE- 
PARIMINIS OJ till C/IY Ol I OS ANGI IT.S (AB 
MI(TV). 

/WKAY/IT'V 

HUMAN St II Nt I S Rrsr.ARCH INC. 

I6.0KIH ARIA-WJDI DISASMIt RTSPONSL - CIVIL 
PRITAUi 1>NI SS AND Rl t.lONAI COUNCILS. 

RJ. MARSHAK 

INTTUNAT. JOIN! COMMISSION 

16.01)411 urtilll AlltIN <H (ilU A I I ARTS WATER 

I I-A'I T.S • A SUMMARY RI POR l /l'CM, 

HNK>\' 0 W 

IMXUl UH it II AI ION Ol OUIAI l ARCS WATER 

i.r.vri s report in mr inu rnational 


PERFORMING ORGANIZATION 


MULTIPLE HAZARDS 


JOINTOCOMMISSION BY THE INTERNATIONAL GREAT 
LAKES LEVELS BOARD, 

u\'K\'om v 

IOWA STATE UNIVERSITY 
SCHOOL OF SCIENCE 

16.0085 AN ANALYSIS OF OPERATING SYSTEM EFFEC¬ 
TIVENESS • FOCUS ON THE BEHAVIOR OEOl.OCAI. 
COORDINATORS, 

C.T GRIFFIN 

16.0086 ROLE PERFORMANCE IN THE OPERATING 
SYSTEM - CIVIL DEFENSE OPERATIONS IN DISASTER. 

C.L MULFORI) 

16.0087 SECURING COMMUNITY RESOURCES FOR SO¬ 
CIAL ACTION, 

C.L. MULFOUD 


IOWA STATE UNIVERSITY 
WATER RESOURCES RESEARCH INST. 

16.0084 ECONOMIC FACTORS AFFECTING CHANGE IN 
THr: INTENSITY OF FLOOD PLAIN USE. 

J.R RARNAlil) 


JACOBS ASSOCIATES 

16.0026 DEBRIS CLEARING TIMES AFFECTING CRITI¬ 
CAL SURVIVAL ACTIONS, 

T.N. WILLIAMSON 


LUZERNE CO. TRANSP. AUTHORITY 

16.0034 DESIGN AND IMPLEMENT A TRANSIT SYSTEM 
FOLLOWING A NATURAL DISASTER, 

UNKNOWN 

MISSISSIPPI ST. UNIVERSITY 
SCHOOL OF ENGINEERING 

16.0013 COORDINATED ACCIDENT RESCUE: EN¬ 
DEAVOR, STATE OF MISSISSIPPI (PROJECT CARE- 
SOM J - VOLUME I - OPERATION STRUCTURE AND 
PROCEDURES, 

J.E. CLARK 


NATL. ACAD. OF SCIENCES 

16.0029 A NATIONWIDE PROGRAM TO DEVELOP RE¬ 
GIONAL EMERGENCY MEDICAL COMMUNICATIONS 
SYSTEMS, 

D. MCCONNAUGURY 

16.0063 WEATHER AND CLIMATE MODIFICATION - 
PROBLEMS AND PROGRESS, 

UNKNOWN 

16.0064 FIELD STUDIES OF DISASTER BEHAVIOR • AN 
INVENTORY, 

UNKNOWN 

16.0065 TOWARD REDUCTION OE LOSSES FROM 


OHIO STATE UNIVERSITY 
DISASTER RESEARCH CENTER 

16.0017 THF. SALVATION ARMY • ITS STRUCTURE, 
OPERATIONS, AND PROBLEMS IN DISASTERS. 

J.L ROSS 

16.0033 COMMUNICATIONS IN NATURAL DISASTERS, 

R.A STALLINGS 

16.0049 INITIAL OBSERVATIONS ON PROBLEMS AND 
DIFFICULTIES IN THF. USE OF LOCAL EOCS IN NATU¬ 
RAL DISASTERS. 

EL. QUAliANTLLU 
16.0097 THE POLICE DEPARTMENT IN NATURAL DIS¬ 
ASTER OPERATIONS. 

J.M. BROOKS 

16.0098 A PERSPECTIVE ON DISASTER PLANNING. 

R.R DYNES 

16.0099 THE WARNING SYSTEM IN DISASTER SITUA¬ 
TIONS - A SELECTIVE ANALYSIS, 

R.F. MCLUCKIL 


OHIO STATE UNIVERSITY 
SCHOOL OK MEDICINE 

16.0016 ANALYSIS OF EMERGENCY MEDICAL SER- 
VICES COLUMBUS AND ALL FRANKLIN COUNTY 
POLITICAL SUBDIVISIONS, 

R.C. CHASE 


OHIO STATE UNIVERSITY 
SCHOOL OF SOCIAL SCIENCE 

16.0100 ORGANIZATIONAL RESPONSES TO MAJOR 
COMMUNITY CRISES, 

QUARANILU.I 


SERENDIPITY INCORPORATED 

16.0052 THF. DEVELOPMENT OF A MEANS FOR AS¬ 
SESSING EMERGENCY MEDICAL RESOURCES. 

J.L. COST AN/.A 


STANFORD RESEARCH INSTITUTE 

16.0001 EMERGENCY OPERATIONS SYSTEMS 
DEVELOPMENT - CIVIL DEFENSE RESCUE PHASE II. 

L.C. THOMAS 

16.0037 OPTIMUM UTILIZATION OF GOVERNMENT 
AND NON-GOVERNMENT COMMUNICATION'S 
RESOURCES. 

/I.IP. WIEGANT 

16.0053 NATURAL DISASTER OPERATIONS PLANNING, 

C-T. RAINEY 


STATE DEPT. OF COMMUNITY APRS. 

16.0093 RE-ORAFT OF SEEKONK ZONING BY LAW, 15 
NOVEMBER 1969, 

J. BLACKWELL 


STATE l)IV. OF MINES & GEOLOGY 


r R \Y INCORPORATED 


16.0025 URBAN OEOI.OOY • PLAN FOR CALIFORNIA • 
THE NATURE, MAGNITUDE AND COSTS OF GEOLOG¬ 
IC HAZARDS AND RECOMMENDATIONS FOR THEIR 
MITIOATION (ABBREV). 

UNKNO U7v 

16.0038 URBAN GEOLOGY PLAN FOR CALIFORNIA - 
THE NATURE. MAGNITUDE. & COSTS OP GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV). 

J T Al.FORL 


16.0057 ON ESTIMATION Ol- MAXIMUM 
IN TORNADOES AND HURRICANES. 

/'- DFJ 

TAMPA BAY REGIONAL PLAN. C 

16.01)81) SARASOTA - ZONING AND SUBD 
TROI.S • REVILW. ANALYSIS. AND R! 
11ONS CONCERNING CURRENT ROGULA 


STATE HIGHWAY DEPARTMENT 
>6.0035 NATURAL ENVIRONMENTAL HAZARDS AND 
THEIR RELATIONSHIPS TO PLANNING, LOCATION 
AND DF.SIGN OF TRANSPORTATION FACILITIES, 

SKOG 


TEXAS A & M UNIVERSITY SYS' 
SCHOOL OF ENGINEERING 

16.0024 THE ROLE OF HELICOPTERS IN 
MEDICAL CARE SYSTEMS. 

D 


STATE OFF. OF THE ADJT. GEN. 

16.0014 CONSOLIDATED SYSTEMS OF EMERGENCY 
SERVICES • NEBRASKA (PROJECT 20/20), 

D C. FF.NTF.RMAN 


TRI CITIES SEISMIC SAFE. STU 

16.0058 THE SEISMIC SAFETY STUD1 
GENERAL PLAN. 

D. 


STATE PLANNING & GRANTS D|V. 

16.0102 MYRTLE BEACH. SC. - COMPREHENSIVE 
DEVELOPMENT PLAN. 

UNKNOWN 


STATE PROGRAM DEV. OFFICE 

16.0088 ZONING ORDINANCE AND ORDER. PIKE 
COUNTY. FLKHORN CITY, KENTUCKY. 

UNKNOWN 


URS SYSTEMS C()RI*ORAT10 
>6.0027 IMPROVISING ELECTRIC PONVE 
DUCl ION GENERATORS DURING 
POWER OUTAGES. 


US. ARMY 

LAND WARFARE LAHORATOR 


16.0089 ZONING ORDINANCE • PA1NTSVILLE, KEN¬ 
TUCKY. 

UNKNOWN 


16.0008 BODY RECOVERY DOG, 


STATE WATER SURVEY 

16.0082 CLIMATOLOGICAL ASSESSMENT OF URBAN 
EFFECTS ON PRECIPITATION - PART I, 

FA- HUFF 

STEPHENSON CO. PLANNING COMM. 

16.0081 A COMPREHENSIVE PLAN FOR STEPHENSON 
COUNTY, ILLINOIS. 

UNKNOWN 

SYSTEM DEVELOPMENT CORPORATION 

16.0039 IMPROVED OUTDOOR ALERTING AND WARN¬ 
ING, 

R.L. LAMOURF.UX 

16.0059 EMERGENCY OPERATIONS CONTINGENCY 
PLANNINO • NEW ORLEANS. LOUISIANA. 

A.l ABF.RSMAN 


U.S. ARMY 

MEDICAL RESEARCH LAliORAT< 

16.0007 MILITARY BLOOD BANKING 
ASTERS), 


U.S. ARMY 
WAR COLLEGE 

16.0101 DISASTER RELIEF • DOMESTIC A< 
SPOTLIOHT, 


U.S. DEPT, OF COMMERCE 

national weather skrvic 

16.0046 FEDERAL PLAN FOR WEATHER R 


A nttAfi nr\/c nnumiT <-»r- 


PERFORMING ORGANIZATION 

U.S. DEPT. OF COMMERCE 
NATL. BUREAU OF STANDARDS 

16.0030 NATURAL DISASTERS • SOME EMPIRICAL AND 
ECONOMIC CONSIDERATIONS. 

G.T SAV 

16.0042 EMERGENCY EQUIPMENT STANDARDS, 

A.) HORTON 

16.0073 BUILDING PRACTICES FOR DISASTER MITIGA¬ 
TION. 

RN WRIGHT 

U.S. DEPT. OF COMMERCE 
NATL. ENVIRON. SATELLITE SERV. 

16.0067 WEATHER SATELLITE CAPABILITIES 
PRESENT AND FUTURE, 

RL RYU. 


U.S. DEPT. OF COMMERCE 
NATL. OCEANIC & ATMOS. ADMIN. 

16.0043 ESSA AND OPERATION FORESIGHT. 

UNKNOWN 

16.0068 FEDERAL PLAN FOR WEATHER RADARS, 

UNKNOWN 

16.0069 FEDERAL PLAN FOR METEOROLOGICAL SER¬ 
VICES & SUPPORTING RESEARCH • FISCAL YEAR 
1973, 

UNKNOWN 

16,0070 FEDERAL PLAN FOR METEOROLOGICAL SER¬ 
VICES & SUPPORTING RESEARCH - FISCAL YEAR 
1975. 

UNKNOWN 

16.0071 A FEDERAL PLAN FOR NATURAL DISASTER 
WARNINO AND PREPAREDNESS. 

UNKNOWN 

16.0090 WEATHER MODIFICATION • FISCAL YEARS 
1969, 1970, 1971, 

UNKNOWN 

16.0091 CLIMATES OF THE STATES - CLIMATE OE 
NEW YORK. 

A ll. RACK 


U.S. DEPT. OF COMMERCE 
OFF. OF PLANS & PROGRAMS 

16.0072 PLAN TO IMPROVE LOCAL WEATHER 
FORECASTS. 

UNKNOWN 


U.S. DEPT. OF DEFENSE 
DEFENSE DOCUMENTATION CENTER 

16.0106 SOIL POLLUTION - EROSION EFFECTS IN SOIL. 

UNKNOWN 


MULTIPLE HAZARDS 

U.S. DEPT. OF HIE INTERIOR 
GEOLOGICAL SURVEY 

16.0054 ENVIRONMENTAL PLANNING AND GEOLOGY 
• PROCEEDINGS OF THE SYMPOSIUM ON ENGINEER¬ 
ING GEOLOGY IN THE URBAN ENVIRONMENT. 

D R. NICHOLS 

16.0055 GEOLOGIC ENVIRONMENTAL MAPS FOR 
LAND-USK PLANNING. CALIFORNIA, 

CM. PAMPEYAN 

16.0056 SOIL ENGINEERING RESEARCH • CALIFORNIA. 

T.L. YOU!) 

16.0074 SEISMIC HAZARDS AND LAND-USE 
PLANNING. 

D.R. NICHOLS 

16.0075 PROGRAM DESIGN-1971 - SAN FRANCISCO 

BAY REGION ENVIRONMENT AND 

RESOURCESOPLANNINO STUDY. 

UNKNOWN 


IJ.S. DEPT. OF TIIK INTERIOR 
OFFICE OF OIL & GAS 

16.0044 MINIMIZING DAMAGE TO REFINERIES FROM 
NUCLEAR ATTACK. NATURAL AND OTHER DIS¬ 
ASTERS. 

MM. STEPHENS 


U.S. DEPT. OF TRANSPORTATION 
FEDERAL HIGHWAY ADMINISTRATION 

16.0031 EVALUATION OE EMERGENCY CALL 
SYSTEMS, 

U.II EMERY 


U.S. DEPT. OF TRANSPORTATION 
TRANSPORTATION SYSTEMS CENTER 

16.0032 NATIONAL SEARCH AND RESCUE TELECOM¬ 
MUNICATION SYSTEM PLAN (PINSARS), 

C. MUNVO 


U.S. EXEC. OFFICE OF THE PRES. 

OFT. OF EMERGENCY PREPAREDNESS 

16.0005 THE FEDERAL RESPONSE TO TROPICAL 
STORM AGNES; A REPORT TO THE SENATE COMMIT¬ 
TEE ON PUBLIC WORKS, SUBCOMMITTEE ON DIS¬ 
ASTER RELIEF, 

UNKNOWN 

16.0077 REPORT TO THE CONGRESS - DISASTER 
PREPAREDNESS, 

UNKNOWN 


U.S. EXEC. OFFICE OF TIIK PRKS. 

OFF. OF SCIENCE & TECHNOLOGY 

16.0076 NATIONAL ATMOSPHERIC SCIENCES PRO¬ 
GRAM - FISCAL YEAR 1974. 

UNKNOWN 


U.S. DEPT. OF HLTII. El). & WFX. 



U.s. NATL. AKRO. & SPACE ADM. 
LEWIS RESEARCH CENTER 


UNIV. OF TENNESSEE 
SCHOOL OF LIBERAL ARTS 


16 0047 A DIGITAL SIMULATION OF MESSAGE TRAF¬ 
FIC FOR NATURAL DISASTER WARNING COMMUNI¬ 


CATIONS SATELLITE. 


G F HEIN 


16.0048 DISASTER WARNING SAT F.LLITE STUDY. 

UNKNOWN 


U.S. NAVY 
AIR TEST CENTER 

16.0010 SEARCH AND RESCUE COMMUNICATION- 
GLOBAL RESCUE ALARM NET (GRAN), 

CRAWFORD 


16.0022 EVALUATION OF POLICY-Rt 
RESFARCH IN THE FIELD OF MUf- 
SYS rEMS.OOPERATIONS. AND SERVICES - EMI 
CY MEDICAL SERVICES. 

// 


UNIV. OF TEXAS 

BUREAU OF ECONOMIC GEOLOGY 

16.0104 ENVIRONMENTAL GEOLOGIC ATLAS ( 
TEXAS COASTAL /.ONE, GALVESTON-HO 
AREA. 

\VI. 


UNIV. OF COLORADO 
GRADUATE SCHOOL 


UNIV. OF WASHINGTON 
SCHOOL OF ENGINEERING 


16.0061 A COMPARATIVE ANALYSIS OF PUBLIC SUP- 
PORT OF AND RESISTANCE TO WEATHER MODIFICA¬ 
TION PROJECTS, 

JE. HAAS 


16.0109 BUILDING STANDARDS AND 
EARTHOUAKE HAZARD FOR THE PUGET 
BASIN, 

a 


UNIV. OF COLORADO 
SCHOOL OF ARTS 

16.0028 ASSESSMENT OF RESEARCH ON NATURAL 
HAZARDS. 

E. HAAS 


UNIV. OF DENVER 
GRADUATE SCHOOL 

16.0062 UNIVERSITY-INDUSTRY WORKSHOP ON 
HAZARDS AND DAMAGE RELATED TO EXPANSIVE 
EARTH MATERIALS. 

D. RICHARD 


UNIV. OF PENNSYLVANIA 
SCHOOL OF COMMERCE 

16.0019 RECOVERY FROM NATURAL DISASTERS - IN¬ 
SURANCE OR FEDERAL AID. 

UNKNOWN 


UNKNOWN INST. OR INDIV. GRANT 

16.0002 CONSULTATIVE. PSYCHIATRIC SERVK 
INDIVIDUALS AND COMMUNITY GROUPS AND 
ClES IN RAPID CITY. SOUTH DAKOTA, 

CL- h 

16.0050 PUBLIC SAI-TETY SUBSYSTEM - VOLl 
ANALYSIS OVERVIEW. 

UN. 

16.0051 PUBLIC SAFETY SUBSYSTEM • C 
TUALIZATION TASK COMPLETION REPORT. 

UN. 

16.00% THE CHARLOTTE CONSORTIUM TASK 
PORT - VOLUME HA - ANALYSIS OF MUNIC1P 
TIVITIES • PUBLIC SAFETY SUBSYSTEM, 

UN. 

16.0103 THE WICHITA FALLS CONSORTIUM P 
REPORT - VOLUME 111 - ANALYSIS OF MUNICH 
TIVITIES • SECTION IV - PUBLIC SAFET Y SUBS' 

UN. 


UNIV. OF PENNSYLVANIA URBAN OBS. OF MET. NASHVILLE 

SCHOOL OF MEDICINE {6.0023 DESIGN TO ESTABLISH A FEASIBLE PL. 


16.0018 SYSTEMS ANALYSIS OF EMERGENCY CARE 
DELIVERY. 

W.F HAMILTON 


UNIV. OF TENNESSEE 
AGRICULTURAL EXPERIMENT STA. 

16.0021 MANAOEMENT OF INSURABLE RISK, 

M.ti. BADENHOI' 


EMERGENCY MEDICAL CARE, IN 
METROPOLITAN NaSHVILI. E-MIDDLE TEN 
REGION. 

C.E. C 


WESTERN HEALTH SYSTEMS INC. 

16.0020 TRAINING PROGRAM TOR CRISIS 
VENORS, 

UNK 


INVESTIGATOR INDEX 


Abdclnal, F.M. -8.0051* 

Abcrsman, A.I.-360059* 

Abrams. T.O. -9.0023* 

Ackroyd, M.H. -3.0061* 

Aki, K. -3.0226* 

Aklilu. P. -6.0105* 

Afclun. A.li. -3.0205*. 3.0206* 

Adore. J.T. -1.0003*. 2.0002*. 3.0047*. 4.0001*. 5.0026*. 

6.0045*. 7.0009*. 8.0018*. 9.0007*. 10.0003*, 110001*. 

12.0011*, 13.0003*, 14 0003*. 15.0003*. 16 0038* 

Alger. R.S. -5.0012* 

Algormlsscn. S.T. -3.0020*. 3.0024*. 3.0049*. 3.0159*. 

3.0360*, 3.0163*. 3.0218*. 3.0219*. 13.0004* 

Alldrcdge. I..R. -.3.0019* 

Alice. D.J. -6.0334*. 6.0336* 

Allen. C.R. -3.0044. 3.0139*, 9.0004. 10.0002. 13.0002 
Allen. D.A. -9.0014 
Allen, J.n. -2.0015 
Alnouri, I A -9.0016* 

Alvarcs. N S. -5.0012 
Andcl, F.J. -6 0095 
Anderson. C.E. -7.0018* 

Anderson. D.I.. -3.0139. 3 0145 
Anderson. F..C -6.0367 
Anderson. H.E. -5.0018* 

Anderson, J.C -3.0207* 

Anderson, J.M. -6.0254 
Anderson, l-.G. -8.0006* 

Anderson, W. -6.0230* 

Anderson, W.D. -6.0194* 

Andrews, W.H. -6.0153*. 6.0390* 

Ang. A.II. -3.0208* 

Anthcs, R.A. -8.0125* 

Arey. D.G. -2.0021*. 6.0359*. 8.0124* 

Armstrong, 13. -3.0149*. 16.0058* 

Armstrong, J.M -15.0026* 

Armstrong. T.R. -16.0078* 

Arnold, B. -3.0024 
Aron. G. -2.0007*, 60144 
Arulnnandnn, K. -15.0012* 

Arvanltidis, N.V. -6 0173*, 6.0174* 

Atnlny, M B. -3.0084 
Austin. T.A. -6.0387 
Auvil. C.J. -5.0033* 

Bachman. G.O. -3.0169*. 9.0040* 

Badenhop, M.B. -16 0021* 

Bajorunas, L. -6.0207* 

Baker. D.G. -6 0301 
Baker. L.C. -3.0140 

n.i... n r o 


Barksdale. H.C. -6.(1035 
Harlow. P >. -6 0300* 

Barnard, J.R -60018*, 6.0272*. I6.(K)84* 
Barnes, S I.. -12.0007*. 12.0023*. 12.0024* 
Barrientos. C -6OO05* 

Bartley, li.R -6.0231*. 16.0080* 
fiasco. D.R, -6.0151 * 

Bass. F. -16.0018 
Dales. E.U. -10 0009* 

Baughman. U.G. -5.0019* 

Daiimann, D O -2.002 1. 6.0359. 8 0124 
Bayer. K C -3.0245*. 3.0246* 

Beard. I. U. -6.0037*. 6.0378* 

Beatty. M.T -6.04 1 3 
Bell. G.I.. -9 0018 
Bell. H.A. -8.0042 
Benjamin. J.R. -3.0136* 

Henke. A C. -6 0238 
Benson. I..A. -6.0030* 

Dcmiska. K.I.. -3.0158 
Berg, E -3.0070* 

Berger, J. -3.0153* 

Dernarili, G.C. -5.0034* 

Berry. J.N. -16.0006 

Dertero, V.V. -3.0073*. 3.0082, .3.0084. 3.0088 
Bertie. F.A -6.0183* 

Beyer. I..A -10.0015* 

Hidwell, I..F. -6.0303 

Bieliik, J. -3.0041*. .3.0043 

Biggs, J.M. -.3.0061, 3.0064, 3.0227. 3 0230 

Dilhorn, T.W -8.0049' 

Billington. D.P. -3.0068* 

Binunko. V.l. -5.0030* 

Bisdorf, R.J. -10 0006 
Black, U.H. -8.0056*. 16.0027* 

Blackwell, J -6.0295*. 16 0003* 

Blank, HR. -3.0266* 

Ilium, M.S. 16.0006 
Blume, J.A. -3.0154* 

Board, J.W. -6 0372* 

Boatwright, D W. -|6 0013 
Bobb. W.H. -8.0038*. 8.0039* 

Bodinc, B.R. -8.0072* 

Uohn. J.D -6.0373* 

Boland. R.A. -8.0013, 8.0038, 8.0039 
Bollinger, G.A. -3.0277* 

Bolt. B.A. -3.0028* 

Bonilla, M.G. -3.0105* 

R^wO-nr r» D IIOMA 


Rosirom. R.C. -3.0279* 

Bottoms. J -8.0097* 

Bourque. I..B. 3.0074* 

Bouwkanip, J.C. -3 0091 
Bowers, C E. -6.0113*. 6.0301 
Boyd. M.B. -13 0010 
Boyll.C -6.0367 

Brabh. E E. -3.0106*. 3 0107*. 3.0108*. 3.0109*. 9.0027*. 
9.0028* 

Bradley. C C. -1.0004*. I O005*. 1.0013* 

Braidech. L I.. -15 0030*. 15 0031* 

Brand, S. -8 005.7 
Brandow, V.D. -6.0086 
Brotcr, E.F -6.01 12*. 6 0299* 

Bratten, F.W -5.0035* 

Broaden. J P. -6.0019* 

Rrunnan, J. -3. 0064 , 3 0230 
Brennan, L. -G.Ol31 
Bresler. B. -3 0073, 3.0075* 

Bridges, W.C -6.0233* 

Brock, D.A. -16.0105* 

Brogdon, N.J. -8.0013*, 80040* 

Bronowicki, A J -3.0009 
Brooks. J.M -16.0097* 

Brown, B.W. -4.0009*. 12.000.7 
Brown. C.B -1.0001, I 0006 
Brown. F R -8.0042 
Brown, J.M. -16.0004* 

Brown, I..F. -16 0104 
Brown, MJ. -2.001 3* 

Brown, M.L -6.0164* 

Brown. M.M -3 0266 

Brown, R L. -1.0013 

Bryan, M.L. -6.0298 

Buchananhunks, J M. -3 0197, 16.0074 

Buchfcr. BJ. -6 0368 

Bullock, P.A. -8.0134 

Burdge, R J. -6.0004* 

Burford, R.O. -3.01 10* 

Burnett, J.L. -1.0003. 2.0002. 3.0047, 4.0001, 5.0026, 6.0045 
7.0009, 8,0018. 9.0007, 10.0003, 11.0001, 12.00u' 

13.0003, 14.0003, 15.0003, 16.0038 
Burney, J.R. -6.0269* 

Burnham, J.M. -8.0006 

Burton, L.R. -9.0008 

Busby, M W -6 0039*. 6.0168* 

Butcher, W.S -6.0150* 

Byrne, J.V. -15.0033* 

Calhoun, C.C. -3.0232*, 10.0030* 

Callistcr, -6.0360 
Camp, F.R. -16 0007* 

Camp. J.D. -6.0058*. 6.0255* 

Campbell. C.C. -16.0054 
Campbell, R.H. -9.0029* 

Capicl. M. -2 0022* 

Carley. WJ. -2.0008 
Carlson, R.F. -6.0163* 

Carney, R. -9.0039 
Cams, /.M. -6.0256* 

Car enter. R.A -}0.0026* 


Carter, U W -6.0222 
Cassel, D.K. -2.0020 

Cattetmole, J.M. -3.0170*, 4.0004*, 9.0041* 
Cclebi. M. -3 0076* 

Chakraharti. P. -3.0029* 

Chandler, MW. -16.0045 
Chang. F .-6 0155* 

Chang. F.F. -6.0016* 

Chang, J.C. -9.0005 

Chang, T.P -6.0088*. 6.0271 

Changnon. S-A. -2.0004*. 2 0011, 7.0003, ? 0< 

12.0017*. 12.0032*. 16.0082 
Chase, R.C. -16.0016* 

Chatham, CM-. -6.01 16*. 8.0041* 

Chaves, M.A. -3.0059 
Cheatham, L.R. -6.0007* 

Chen. S.T. -6.0402 
Cheng. L |). -6.0076, 6.0077 
Cherlin, A. -3.0074 
Chernenko. A.P. -5.0030 

Chopra. AK. -3.0029, 3 . 0030 *, 3.(1031* 70 
3.0090 

Chow, V.T. -6.0264* 

Christiansen. J.R. -5.0036* 

Christiansen, I..M. -3.0171* 

Churchill, DM. -6.0083* 

Clark, G.M. -6.0345*. 6.0346*. 6.0347* 

Clark. H.H.-I3 00II* 

Clark. J.E. -16 0013* 

Clark. M.M. -3.0 111*. 3.0112*, 3 01 13* 

Clark, P C. -9.0013* 

Cloud, W.K. -3.0025, 3.0221 

Clough, R.W. -.7.0003. .7.0032*. 3.0077*, 3.0158* 

Coates. D.R. -15.0027* 

Cohen, H -6.0162* 

Coker. A H. -10.0029* 

Cole, D.W. -5.0047* 

Coleman, J.M. -8.00Q8 
Colgan, S.G. -8.0052* 

Collins. R.A. -16.0078, 16 0079* 

Colton, C.W -6.0153 
Conger, D C -6.0407* 

Conn. L.C. -6.0370* 

Conner, J.R. -6.0066 
Conte. N.F. -16 0007 
Contrsictor, D.N. -6.0396* 

Cook. -6.0208* 

Cook. B.C. -6.0387 
Cook, K.I.. -3.0276 
Cooley, J.R. -12.00.36* 

Cooper, L.W. -2.0006 
Cooper, R.W. -5.0042* 

Copeiand. G.E. -5.0032* 

Copp. H D. -6.0402 
Corhin. a.R. -6.00Q3 
Corlett, R.C. -5.0024* 

Cornell, C.A. -3.0064. 3.0230 
Corotis, R.B. -6.0259* 

Correll, D. -8.0003* 
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Cox. D.C -6.0252*. 13.0021* 

Coyle. J.W -16 0006 
Coyne. J.V 0.0022* 

Craig, G. -6.0060 
Crandetl, D.R -14.0007* 

Crawford. K.C 12.0038* 

Cruwford, W.R. -16.0010* 

Criswell. W.E. -8.0014* 

Croley, T.E -6.0018 
Crosby. A.B -9.0008 
Crosby. J.S. -5.0015 
Crosby. O A -6.0138*. 6 0344* 

Cross. W.P. -6 0059* 

Crosson, RS. -3.0280* 

Crumpton. C.F. -9.0013 

Crutcher, H.L. -8 0080*. 8.0081*. 80082*. 8.0122* 
Culver. C -16 0073 

Culver. C G -3.0188*. 6.0001*. 12.0001* 
Cumberbatch. E. -13 0029 
Cummans, J.E. -6.0403*. 6.0404* 

Cummins, U S -8.0014 
Cunninghiim. A 13. -60322* 

Curtis. O.W. -6.0082* 

Curtis, T. -6.0178 
Cushman. R. -6.0060* 

)ahl. B E -8.0049 
Xiubin, S.C. -15.0017 
)a*W, F.N. -5.0041* 

)uvis, D.R. -6.0036 
>nvis, F.J. -9.0008* 

Xivls. G.W. -6.0257 
)avK,J R. -5.0007* 

)ovis, K. -6.0104 

)avls, R.A. -8.0118, 150024*. 15.0025 
)encon, -6.0182 
)enngolis, R.M. -8.0123* 

Jcbuchnnnnne, G. -3.0056* 

)ecn, R.C. -9 0014 
>chucsus, A.A. -6.0178 
Jclnrvc. -6.0 I 75 
lelflache. A.P -10 0032* 

•ell, J.D. -5-0037* 

•elleur. J.W. -6.0270* 

•empster, O.R. -6.0374*. 6.0382* 

•eneufville, R. -3.0064. 3.02.30 
'enoyer, J. -9.0050* 

'ergarnbcdlan, P. -8.0054*. 16 0057* 

'esmaruls, A.P. -6.0307, 6.0308 
'eutschmun, W.A. -5.0013* 
ibblee, T.W. -3.0039*, 9.0001* 
ickerson, W.H. -6.0406* 
ieterich, J.H. -3.01 M*. 3.0115* 

Ikkers. R.D. -3.0055, 8.0074*. 12.0004 

obrovolny, E -3.0172* 

odd. J.S. -3.0173* 

odge, E.R. -6.0125* 

ooliltle, M.L. -5.0017* 


Duckstein. I- -6.0036 
Ducrel, O.l. -60048*. 60049* 

Duke. C.M. -3.0102* 

Dumontelle. P.B -9.0011 
Dunkelberger. J.E -5 0001* 

Dunlap, 13.V -6 0021 
Dunn, 11 -6.0331* 

Dunphy. GJ -3 0221 

Dunrud, C.R. -3.0052*. 10.0004* 

Durr. 13.1.. -3 0010. 9.0005 
Dutelicr. L.C -3.0100* 

Dvorak. V.F -8 0075* 

Dyachenko. L.N. -5.0030 
Dynes. R.R. -16 0098*. 16 0100 
Eagleson. P.S. -6.0107 
Easterbrook, C C. -8 UI2I* 

Fddins. W.H. -6.0342* 

F.dson. D T -6.0209* 

Fgan. J.IV -3.0012 
Kicbcrt. II S -6.00.38* 

Elliott, J.A. -6.0307*, 6.0308* 

Elliott. R.D. -6.0171* 

Elmore, G.R. -6.0240 
Emery. K.W -16.0031* 

F.miliani, C. -1 5.001 7* 

Eninter. R.F.. -6 0353* 

Engdahl. E.R. -3.0220* 

F.ngclder, J T -3.0260 
Eskul. A.E. -3.0046* 

Fsloc|ue, M A -80096* 

Estratlauribe. G. -3.0058* 

Everett, K.R. -9.005 7* 

Fyton, J R. -6.0086 
Fan, L. -6.0367 
Fan. P. -15.0018* 

Farhoomnml. I -3.001 3* 

Fallal, SC». -3.0189*, 3.OI90* 
J'ehrescordero, F -9.0012 
Pcit, D -6.0006*. 8 (11 13 
Feldman, A. -6.0038 
Femlcll. F -16.0057 
Fendell, F.E. -8.0055* 

Fenwick, G B. -6.0053 
I-crgusson. J.R. -6.0335* 

Fernandezpurtag. J J -2.00IU 
Feu. RAV. -8.0053* 

Fields. F.K. -6.0392* 

Finck. J.A. -6 0130* 

Finlayson. J.B. -14.0015* 

Finley. W.E. -12.0003* 

Firor, J.W. -7.0010* 

Fisher, W.L -16.0104* 

Fitzgerald. D.F. -16.0011 
Flanders, A-F- -6 0103*. 8.0108* 

Fleischer, A.R- -5.0032 

Fletcher. DO -10.0005*. 10.0022, 10.0024 

Floyd, C.F. -6.0237* 


invesi 


Foster. J H. -6.0291 • 

Fox. WT. -8 0118*. 15.0024. 15.0025* 
franco. JJ. -6.0312* 

Frank. N.L. -8.0084* 

Franklin. H.A -3 0078* 

Franstoli, PM -11.0006 
Fraser. W.E. -6.0266 
Frcad, D.I. -6 01 24 
Frcdrich. A.J. -6.0037. 6.0038 
Fredriksen, R.L. -9.00 6 2*, 15 0034- 
Freeman, S.A -3 0014*. 3 0048* 

Fribourg, H.A. -2.0023 

Friedman, D.G. -3.0140 

Friedman, J.D. -1.0009*. [4 0008*. [4.0009* 

Fujita. T.T. -8.0100*. 12.003(1*. 12.0031* 

Fullerton, C M -6.0246* 

Fulton. J.C. -3.0140* 

Gahrysch. R K. -10.001 l *. I (1 0012* 

Gaither, W.S. -8.0070 
Gardner. J.S. -6.0273* 

Garono, L E -3.0217* 

Garrett, B J -6.0095* 

Gay. T.E. -1.0003 , 2,000 2 . 3 0047 . 4.0001, 5 0026 6 0045 
7.0009. 8.0018. 9.0007. 100003. M.000I 12 001]' 

13 0003. 14.0003, 15.0003. 160038 
Gcdney, I.. -3.007|* 

Geiger, C O. -6.0281* 

Gentry. R A -12.0019* 

Gentry. R.C. -8.0057*. 8.0058*, 8.0085* 

Ghaboussi. J. -3.0209* 

Gihbs, K.C. -6.0066 
Gilbert. P.A. -3.0234 
Gillis, P.P. -3.008 I 
Glenn. C.L -6.0391 
Goddard. J E. -6.0132* 

Goines. W.U. -6 0375* 

Gold, -6 0182 

Golden, H G. -6 0075*. 6 0244* 

Golden. J H.-12 0025*. 12.0039* 

Goldsmith, V. -15 0022 
Gonen. B. -3.0281*. 16 0109* 

Gondridge, J.D. -6.0044* 

Goodwin. C.R -6 0071 *. 8.0027* 

Goodwin, G -9.0035* 

Gordon, H. -I 2.0037* 

Gordon, L. -9.0018 
Gorman, C T. -9.0015* 

Goshen. C E. -[6.0023* 

Gosink, T.A. -5 0032 

Grace, J L -6.01 17. 8.0043. 8.00-14 

Grnnju, J -6.0367 

Grant. L.O. -7.0013* 

Grant, R.S. -6.0248* 

Gray. D.H -9.0051*. 9.0052* 

Gray, W.M. -8.0066*. 8.0067*. 8.0068. 8.0069. 12 0028 
Grayninn. W.M. -6.0)07* 

Green, L.R. -5.0005* 


Greene, H.G. 
Grt fn. CT . 


•3.0116*, 9.0030* 


tAnnee 


Gumper, F J -3.0258* 

Gupta, I N. -3.0248* 

Gurfinkel, O R. -3.0207 
Gurpinnr. A. -3 0254 
Gutierrez. J A. -3 0030 
Haas. J.E. -16.0028*. 16.0061* 

HnckctI, J.E -6(1012* 

Hadnla, P.F. •3.0067. 10.0010 

Haines. D.A. -5.0015*, 5.0016, 5 0045* 

Hall. C.A -160037 

Hall. G F -9.0057 

Hall. J.V. -8.0019*. 15.0004* 

Hall. W.J. -3 0059* 

Hallgren, R E. -12.0012* 

Hallon, D.I). -6.0.328 
Humel, J.V -9 0021*. 9.0054 
Hamilton, W.F. -16.0018* 

Hampton. D.I). -6.0383* 

Haney, T.P. -16.0059 
Hanna. W.J. -5.0032 
Hunnnford. J.F. -f>.0|7| 

Hannon, J.B. -9.0037 
Hnnniim. C H. -6.0093* 

Hansen, W.U. -4.0005*. 10.0020* 
Hanson. II.C -6.0044 
Harbnugh, T.E -6.0122*. 6.0124* 

Hardin, 13.0. -.3.0060*, 3.0216* 

Harding, S.T. -3.0221 
Hardy. C.Ii. •5.0020* 

Hiirenherg, W.A. -6.0254 
Harker, R.C -16.0060* 
llarmcl. R.M -10.0022 
Harms. R.W -I I 0005* 

Harrison. J. -13.0026 
Harrison. W. -8.0134* 

Harvey. C.D. 0 .0003* 

Hmilh, l,.D. -6.0316* 

Havens. J.H. -9.0014* 

Hnwkias, E.F. -6.0037 

Hawkins, N.M. -3.0281.3.0282*. 16.0109 

Hayes. C.J. -9.0019* 

Hayes, G.S. -6.0287* 

Hayes. M.O. -15.0022* 

Hays. W.W. -3.0164* 

Hedmun, R. -6.0090* 

Hein, G.F. -16.0047* 

Hejl. II.U -6.0091* 

Heller, L.W. -3.0066* 

Henderson, T.J. -2.0008* 

Hcnnes. -3.0279 
Henyey, T.L. -3.0104 
Herhert. P J. -8.0005 
Hetrick, C. -6.0182* 

Hill. D W. -6.0191 *, 6.0239 
Hill. T.C. -8.0119* 

Hiney. R.A. -6.0328 
Hirsch, S.N. -5.0028. 5.0046* 
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Hoeg, K. -3.0137* 

Hoerner. J B. -3.0 141*. 3.0144 
Hoffman. J.L -6 0402 
Holmes. R.M. -3 0271* 

Holowaychuk. N. -9.0057 
Honda. K.K -3.0014 
Hong, S. -3.0026 
Hooper. J.R -9.0060 
Hoover. T. -9 (I0Q6 
Hope, J R. -8 0086* 

Hopemnn, A.R. -6.0300* 

Hopkins. T.C. -9.0014. 9 0015 
Horn. I..H -8.0137 

Horton, A.T. -16.0042* w 

Horton, J. -6.02 10* 

Hotuner. G.W. -3.0140, 3.0142* 

Howell, B.F. -3.0268* 

Hoyer. M.C. -1.0007* 
llradilek, P.J. -3.0005* 

Hsi, G -3.0195 
Hsino, O. -8.0070 
Hudson, D.H -3.0042*. 3.0147 
Hudson, H.R. -12.0038 
Hudson. R.Y, -8.0042 

Huff, I-.A. -2.001 I*. 2.0012*. 12.0033*, 16.0082* 

Huggins, L.F. -6 0269 
Hulsbns, C.I.. -3.0254 
Hume. J.D. -15.0014* 

Hume, P W. -15 0014 
Hunter, R.E. -15.0037* 

Hwang. I.. -13.(1015* 

Hyltquist, N B. -6.0273 

Idriss. I.M. -3.0094, 3 0095. 3 0096, 3.0097 

Ingram, R.I.. -2.0019*. 6.0341*, 15.0029* 

Ingram, R.S. -12.0010* 

Ipscn. J. -16.0018 
Isachsen, Y.W. -3.0256* 

(shell, J.E. -3.0227* 

Israelsen, E.K. -6.003 1 
Ives. J D. -1.0008* 

Iwan. W.D -3.0143 * 

Iivasnki, T. -3.0003* 

Jachowski, R.A. -8.0019, 15.0004 
Jncksnn. D.R. -6.0145 
Jackson. J O. -3.006*7*, 10.0010* 

Jacobs, K.H. -3.0262 
Jacohscn, S.E. -3.0102 

Janies, L.D. -6.0073*, 6.0092*. 6.0238*. 6.0239*. 6 0240* 
Jarvincn, B.R. -8.0087*. 8.0088*. 8.0094, 8.0129*. 8.0130 
Jay. D. -6 0247* 

Jclesnianski. C. -8 0113 

Jelesninnski, C.P. -8.0059*. 8.0109*, 8.01 10*. 8.0111* 
Jennings, P.C. -3.0043*. 3.0044, .3.0140 3.0144* 9.0004, 
10.0002, 13.0002 
Johansen. R.W. -5.0011* 

Johnson, A.M. -9.0003* 

Johnson. C.G. -6.0I06*. 6.0296*, 6.0297* 

Johnson, D.R. -8.0137* 


Johnson, T W. -6 0012. 6 0398 
Johnson. V J. -5.0014* 

Johnston. MJ -301 17* 

Jolissaint. C.H. -6 01 73 
Jones. B A. •6.0085*. 6.0265* 

Jones. B G -3.0257* 

Jones. I..A. -7.0002* 

Jones, P H. -3 0243* 

Jordan, J N -3 0221* 

Joyner. W.U -3.01 18* 

Julian. I». -3.0146 
Jnngels. P. -3.0145* 

Knchie. A S -6.0022* 

Kalter. R..I. -6.0336 
Kamel. A.M. -13.0009* 

Kamnterer. P.A. -6.0408* 

Kanaan. A t -3.0079* 

Kane. M.F. -3.0174* 

Kamipp, J.D. -5.003 I * 

Kapinos, F.l’. -6.0401* 

Karura. H.M -6.0086* 

Karlsson. II I. -3.0205 
Kasiraj. I. -3.0027* 

Kales. R.W. -16.0094* 

Kiiul. M K. -3.0033* 

Kaye, C.A. -15.0023* 

Kiiynor. E.R. -60292* 

Ready, D M. -9.0053*. 10.0008* 

Keene. E. -6 0288* 

Keener, C.L. -16.0002” 

Keith. E G. -3.0080* 

Keith, W.M. -60266” 

Kelley, J.W. -6.0337* 

Kellogg, F. -3.0269' 

Kelly. J M. -3.0081* 

Kelnhofer, G.J. -6.0191 
Kenliofer. GJ -6.02 40 
Kennedy. E J. -6.021 I ♦ 

Kennedy, J J -60154 
Kennedy. W.G -16.0097 
Kenny, J.P. -6.01 78* 

Korby. C. -8.0003 

Kerr. P.F. -9.0017*. 9.0056' 

Kessler, E -12.0021* 

Kctdian, R. -9.0058 

Keulegan. G.H. -J3.0O26*. 13.0027* 

Kienle, J. -14.0005* 

Kiernan, J.D. -5.0023, 6.0032. 8.0017 
Kill.im. E.T. -6.0127* 

King. J L. -8.0104* 

King, K.W. -3 0246 
Kisiel, C.C. -6.0036 
Kisslinger, C. -3.0239 
Klein, H. -6.0067* 

Klein. L.D. -9.0008 

Klonglnn, G.F.. -16.0085, 16.0086, 16 0087 
Knight, A.L. -6.0161 * 
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Kondratev, K.Y. -5.0030 
Kopachcvsky, J.P. -16 0087 
Kostreha, A. -6.0346 
Kostreba, A.R. -6 034? 

Kovach. R.L. -3.0138 
Kramer. R.W. -3.0171 
Kramer. S. -16.0073 
Krawinkler, H. -3.0082*. 3.0088 
Kreps. G.A. -16.0098 
Krocck, F W. -60243 
Krueger, D.W. -5.0029* 

Kubik. H.K. -6.0Q38, 6.0167* 

Kuo, A -8.0135* 

Kurihara, Y. -8.0120* 

Kuslcr, J.A. -6 0410* 

Lachapclle, E. -1.0008, 10014* 

Lachapelle, E.R -1.0001*. 1.0002*, 1.0006* 

I.adage. H.H -6.0333* 

Lahr. J. -3 0259 
Lambert, B.K. -120040 
Lamoureux, R.L. -16.0039* 

Lancaster, J.W. -5.0027* 

Landers. H -8.0127 
Landers, R.Q. -60089, 15.0008 
Lang. T.E. -1.0013 
Langemeier, D. -7.0005 

Lara, O.G. -6.0274*. 6.0275*, 6 0276*, 6.U277*, 6.0278* 

Laswcll, T.J. -9.0053 

Lau, L.S. -6.0076, 6.0077, 0.0078 

Lau, W.M. -6.0044 

Laughridge. F.l. -5.0012 

Laurent. E.A. -6.0239, 6.0240 

Lawrence, MB. -8.0091,8.0132 

Lawson, M.p. -2.0016* 

Lead Icy, S.M. -6.0360* 

Lee. G.B. -6.041 ]*, 6.0412, 6.0413 
Lee, H W. -6.0253* 

Lee, K.L -3.0037*. 3.0095. 3.0103* 

Lee, R. -6.0249* 

Lee, W.H. -3.0119* 

Leer. D.K. -9.0018* 

Leighton, F.B. -9.0026* 

Lembkc, W.D. -6.0085 

Lemke, R.W. -3.0175*, 10.0021*. 13.0017 + 

Leonard, R. -1.0002 
Lesesne, E.H. -6.0367* 

Levcen, L.S. -6.0212* 

Levine, R.B. -16.0006 
Lew, H.S. -3.0055* 

Lewandowski, E.R. -9.0008 
Lewcllen. R.L -10.0025* 

Leyendcckcr, K.V. -3.0055 
Lhermine, RM. -12.0026* 

Liao, H. -3.0073 
Liaw, C. -3.0034* 

Lijsen, -6.0175* 

Lind, A.O. -6.0393* 

Lind, R C. -6.0 4 


Linslcy, R.K. -6.0177* 
l ion, E.Y. -6 0092. 6 0285* 
l.ipps, F.B -8.0120 
Little. H.C. -2.0017* 

Liu, C.S. -6.0131*, 6.0328 
Livingston. K. -2.0016 
I.ofgren, B E. -10.0017 + 
l ong. LT. -3.0202* 

Long, W. -6.0022 
Loscnsky, J.B. -5.0028 
l.oucks, D P. -6.0335 
Lowham, H W. -6.0414* 
l.udtke, R.L. -60004 
Ludwick, J.C. -5.0032 
Lucnbcrgcr, D.G. -6.0174 
Lunih, A M. -6.0074*. 6 0241* 

Lynch, R.D. -3-0244 

l.ysmer. J. -3.0035, 3.0083*. 3.0093 

Mitccready. P.B -2.0009* 

Maclay. R.W -6.0303* 

Madden, E.H. -5.0028 
Madcr, C.L. -13 0020* 

Mahnr. J.E. -16 0001 
Mahin, S.A. -3.0084* 

Main, W.a. -5.0015 

Makdisi, F. -3.0095 

M.ililn, W.A. -6.0298 

Mallis, R R. -3 0246 

Malone. S.D. -3.0250, 3.0283, 14.0016 

Marchcsc. J.A. -16.0052 

Marshak, R.J. -16.0108* 

Marshall, R.D. -8.0074, 8.0076*. 8.0078 
Martinclli, M. -1.001 I*. 1.0012* 

Mason, C. -15.0035* 

Masri, S.F. -3.0038* 

Massey. B.C. -6.0384* 

Mastcllcr, M.B. -6.0153 
Mather, J. -8.0002 
Mathews, M.J. -13.0026 
Malthiescn, R.B. -3.0144 
McBride, J.R. -6.0166* 

McCain, J.F. -6.0213* 

McClain, W.C. -3.0272* 

McClure, F.E. -3.0002, 3.0021* 

McCone, A.I. -11.0002* 

McConnaughcy, D. -16.0029* 

McCulloch, D. -15.0013* 

McCulloch, D.S. -3.0120* 

MeCutchan, M.H. -5.0004 
McFaddon, J.D. -2.0Q03* 

McGill, J.T. -13.0018* 

McGowen. J H. -16.0104 
McGrath, P.A. -16 0045 
McKenzie, D. -3.0146* 

McLcskcy, H.M. -5.0001 
Mel.uckic, U.F. -16.0099* 

McNair. H.C. -8.0043*. 8.0045, 8.0046 


JINVC3 I lUrt I VJK I IN DU A 


Mearns, R.W. -9.0038 
Mccs, R M. -5.0038* 

Mehta. AJ. -8.0024*. 15.0005* 

Mcllor. G.L. -8.0120 
Mellor, M • i .0008 
Meredith. D D. -6.0267* 

Merrill, R.ll. -9.0009* 

Mesri, O. -9.0012* 

Mickey. W V. -3.0050*. 3.0165*, 3.0166* 
Mikolaj, P G. -6.0182 
Miles, J.W -13.0016* 

Miffred, CJ -6.04) 1, 6.041 2* 

Miller. A.II. -2.0010 
Miller. Il l. -8.0089* 

Miller. E.F. -2.0001 
Miller. E G. -2.0018* 

Miller, E.M. -6.0180* 

Miller, G R. -13.0005*, 13.0022* 

Miller, L. - I 0014 

Miller, L.J. -12.0026 

Miller. M.E. -1 1.0009*, 12.0020* 

Miller. R. -3.0225* 

Miller. K.D. - I.OOIO*. 4.0006*. 9.0043* 
Minami. T. -3.0085* 

Miti|. C O. -6.0034*, 6.0214* 

Minnehan. R.F. -6.005 I * 

Minn is. MS • I 2 0002* 

Minor. J.E. -12.0040* 

Mintzer, O.W. -6.0348. 9 0058* 

Mitchell, J.K. -6.0265. 9.0025* 

MojljiJjeili, .S. -3.0077 
Moniannrclli, N. -I6o008 
Montjoy, l\ -8.0010* 

Morgan. -6.0 182 
Morgan. G. -I 2.0034* 

Morgan. G M. -7.0015* 

Morgan, T.A -10 0022* 

Morhnwn, M. -15.0027 
Morrill. R.A. -6.0287 
Morse, S.A. -6.0266 
Muckleston, K.W. -6 0353 
Mueller. A.C. -6.0402 

Mulford. C.L. -16.0085, 16.0086*. 16.0087* 
Mulllncuux. D.R. -14.0001*. 14.0010* 
Mundo, C. -16.0032* 

Munson. R.D. -10.0006* 

Murakami. T -8.0098*. 8.0099* 

Murphy, J.R -3.0244* 

Murphy. T.E. -6.01 18 
Myers. V.A. -8.01 12* 

Nakubaru, R.H. -6.0250* 

Nason, R.D. -3.0155*. 3 0156 
Nathun, K. -6.0323* 

Naumcinn. CJ. -8.0090* 

Nccioglu, A. -3.0235* 

Nellson. J.O. -16.0039 
Nelson, n.L. -11.0006* 

Nelson. W.H. -3.0015* 


Nichols, T.C. -3.017 7* 

Nickel. H H. -9.0013 
Nickerson, J.W. -8 0136* 

Nieswantl. G.H -6.0323 
Nochre. AW -6 0261 * 

Nolan. KM. -6.032 I* 

Nolle. O S -6.0046* 

Nordlin. E.F. -3 0152* 

NoreJJ. W.F -9.0061*. 101)031* 

Novlnn. DJ -8.0068*. 12.0028* 

Nur, A -3 0138* 

Nnttli. O.W -3 0233*. 3.0235 3 0216* 

3 0239*. 3.0241 
Obrien. L.J -3.0244 
Obrien, M R -80024, 15 0005 
Omekl, T W -9.0044* 

Omliolt, T. -I 5.0028* 

Omidviirnn, C. -3.0254 

Oriel. S.S. -3.0178*. 3.0179*. 14.0011* 

Orkikl, P R. -3 0180* 

Orlnnski, I. -8.0120 
Orsborn, J F. -60402* 

Osiapoff, F. -8 (1060* 

Oswalt, N.R. -I3.0Q 10* 

Oltcni, L.C. -8.0049 
Oudenhovcn. M.S. -9.0009 
Oyer, D.B. -6.0272. 16.0084 
Pahst, A F. -6.0301 * 

Pack. A.B -6 0289*. 16.0091* 

Poe/. T.I.. -30215*, 8.0102* 

Page, R -3 0259* 

Palmer. W.C -2.0024 
Pampeynn, EH. -3.0121*. 16 0055* 

Pardiio. I-.O. -8.0016 
Parisi, A M -8.0070 
Parker, D.E. -6.041 I. 6.0412 
Parker, M.W. -16 001.1 
Parks, W.I.. -2.0023* 

Panley. D.F. -16.0107* 

Paulson. O.L. -4.0009 
Pecknold, D A -3.0206 
Peehles, JJ. -6.U080* 

Pelissicr, J.M. -8.0092* 

Peltnn, D.J. -16.0045 
Pentcrmnn, DO. -16.0014* 

Penzien. -3.0086* 

Penzien, J. -3.0003. 3.0076, 3 0087*, 3.0098 
Pcrrotti, H P. -8 0116 
Perry, C A. -12.0003 

Peterson, D.W. -3.0057*. 14.0001, 14.0004* 
Petrauskus. C. -1.1.0001 * 

Petropoulos. D.P. -6.0173, 6.0174 
Phelps. W.R. -6.0014* 

Phillips. R. -2.0016 
Philpot. C.W. -5.0003 

Pickering. G.A. -6.01 I?*, 6.01 18*. 8.0044* 

Pickett, A.G. -3 0265 

Pierce. K.L. -6 0185*. 9.0045* 

DIL-,» A f _fi man 


3.0237*. 3.( 
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Poage. J.I.. -6.0173 
Poffenrotb, D.N *10 0023 
Poland. J.F. -10 011 ) 8 *. 10.00)9* 

Polcyn. F C -6 0298 
Pnolc, I) H -9 0036*. 9.0063* 

Popov, R.P -.3 0082. 3 0088*. .3 0089* 

Pore. N.A. -8 0)1 3*. 8 01 I 4*. 8.0115*. 8.01 16*. 8 0134 
Powell. O H -3 0079 
Preisendorfer. R SV. -13 0023* 

Prendergast, J D -3 0203* 

Pritchard, D. W. -8.0009 
Promorshcrger, W J. -7.0006* 

Prustku. H.J. -3.(1185. 14 0013 
Pry sock. R H. -3.0010, 3.0012* 

Puleo. J -9 0037 
Purpura. J A •15.0016* 

Purvis. J C. -5.0(13], 8.01 27* 

Putnam. AX. -6.01 34*. 6.0135*. 6.0136*. 6 0343* 

Pyle, R.I.. -16 0067* 

Ouaramellv, F-l.. -16.0049*, 16.0098. 160100* 

Ouinlan. FT. -8.0080, 8.0081. 8.0082 
Ouinn, F H -6.0207 
Ouinn. W.L. -160008* 

Rachford. T.M -6 0144 
Radbruchhall, D.H. -9.0002* 

Raetz. R L -6 0391 

Raruse. H.W -6 0 ) 0 )* 

Rainey, C.T. -16.0053* 

Raleigh. CH -3 0123* 

Ramey. L H -120020 
Ramirez. JM. -2.0020* 

Rao. A R -6 0270 
Rao. D R. -8.0138* 

Rao. G V -6 0126 
Raphael. J M. -3.0077 
Raven. B.H. -3.0074 
Ray. D. -3.0090* 

Raymond, f>.J -6 0246 
Ren. D. -3.0091* 

Redlinger, J.F. -9.0054* 

Reed. JAV. -3.0026. 12.0018* 

Reeder. 1..G. -3 0074 

Reich, 13.M -60144*. 6 0145*. 6.0146*, 60355* 60356 
60361* 

Reinboll. O.l.. -16.0006 

Reiss. A. -2 0016 

Reps. W.F. -3 OJ 91 *. 8 0077* 

Reynolds. J E. -6 0066* 

Rheinfrank, J. -6.0347 
Ricea. V.T. -6 0348* 

Rice, R..M. -6.0041*. 15 0002* 

Rich. F. I. -9.0003 

Richard. D. -4.0008*. 16.0062* 

Richards. D.B. -6.0282* 

Richards. p.G. -3.0260 
Richardson. W.S. -8.0113, 8.0116 
Richmond, A.P -6.0257 
Richmond. R.D. -4.0007* 

U/ •) m r 


Roach. J T -6 0337 
Robbins. S L. -30124* 

Roberts. W.J. -15 0020* 

Robinson. -3.0204* 

Rodabaugh. EC -3.0265* 

Rovhm. 1H -3.005.3* 

Rocsset. J M. -3.0228* 

Rogers. C W. -8.0121 
Rogers. T H. -3.01.56* 

Roller. J.C -3 0)25* 

Rosenthal. S I. -K.OOOt *. 8.0062* 

Rosing. J. -6 0173. 6.0174 
Ross.G.A. -6.0092 
Russ. J I.. -16.0017* 

Ross. I.(» -6.0325* 

Royer. T.C. -13.0012* 

Rupp. WE. -16.0010 
Rush. E J. -1 6.0(01* 

Russell, l-.E. -9.00.53, 10.0008 
Russell. R J. -2.00)4* 

Ryiill, A. -3.0249*, 3.0250* 

Ryan. I).C •5.(1004 

Sachs, A. -5.0023*. 6.0032*, 8.0017* 

Saffir. U S. -8.0007* 

.Sager, U.A. -8.0045*. 8.0046* 

Sakamoto. C.M. -7.0016*. 1 1.0006 
Sando, R W -5.0016* 

Suttingcr, I.J. -60298 
Snucr, V II. -6 0139*. 6.0216* 

Suv. G.T. -16.0030* 

Savage. J.C -3.0126*. 3.0)27* 

Sayre, D.M. -6.0376 
Schalk, M. -15.0014 
ScliefTer, S I- -2.0001* 

Scherer. M. -8.0063*. 8.0064* 

Scliickcdan/. P.T. -7.0003* 

Schicsl, J.W. -6.0103 
SchilT. A.J. -3.0023* 

Schimkc. II.II. -5.000.5 
Schleicher. D. -3.0181*, 14.0012* 

Schlncker. J. -9.0032* 

Schnabel. I* I*. -3.003.5*. 3.0083, 3.0092*. 3.0093* 
Sclmiete, W.E. -3.0007 
Scholl, R.F. -3,0013. 3.0016* 

Schob, C. -3.0258 
Sc hob. C.ll. -3.0260* 

Scbrciber. E. -3.0260 
Schroedcr. E.E. -6.0061* 

Schroedcr, M.J. -5.0040* 

Schroedcr, W.I.. -9.0020* 

Sclmbcl, J.R. -8.(1009* 

Schulz, V. -6.0190 
Schwab. G O. -9.0059* 

Schwob. H.H. -6.0279*, 6.0280* 

Scott. A.G -6.0129* 

Scott. N.H. -3.0025 
Scowcroft, P.G. -5.0039* 

Scully. J. -9.0022* 


trlvco * tU/\ \ is uhula 


Senatoce, S J -2.0001 
Shabmnn. L.A. •6 0397* 

Shah, A A. -3.0091 

Shah. H.C -3.0040*. 3.0046, 3 0136 

Shca.D.J. -8.0069* 

Shcaffer. J.R. -6.0257* 

Shearman. J.O. -6.0062* 

Shen. C. -9 0025 
Shen. HW. -6.0191 
Sherman. J O. -6.0409* 

Sherman, M.D. -60101 *■ 

Shih, C -6 0153 
Shih. C.O. -6.0031 
Shroder, J F. -9.0055* 

Sikdar, D.N. -7.0018 

Simiu, E. -3.0191.8.0077 

Simmons. II.B. -6.01 19*. 8.0047*, 8.0048 

Simons. D. -6 0189* 

Simons. D.H. -6 0050* 

Simpson, J. -2.0005*. 2.0010 

Simpson. R-H. -8.0005*. 8.0094*. 8.0130*. 8.0131*. H.OI32* 
Singer, J.A. -6.0169* 

Singh. K.P. -6.0263* 

Skaltum, K.S. -3.0045* 

Skipp, H. -3-0182*. 9 0046* 

Skog.-16.0035* 

Skogmnn. D.P 16.0024* 

Slorp. L.H. -6.0086 
Smalley. H.E. -16.0006* 

Smith. C.H -6.0368* 

Smiih. D.G 6.0209 
Smith. G.L -6.0154 
Smith. R.B. -3.0275*. 3.0276 
Smith, R.L. -14.0014* 

Smith, R.W. -1 6.0078 
Smith, S.W. -3.0283*, 14.0016* 

Smith, T W. -9.0038* 

Smith, W.C. -9.0011* 

Suavely. P.D. -3.0128* 

Sniedovich. M. -6.0036* 

Snow, A J. -3.0002 
Snow. S.P. -6.0157* 

Somes. N.F. -3.0J95, 120004* 

Sun<|uist. -6.0182 
Sonu.C.J. -8.0103* 

Sorensen, R.M. -8.0128. 15.0035. 15.0036 
Soule. P.l. -6 0400* 

Sozen, M.A. -3.0205. 3.0206, 3.0210. 3.0211*. 3-0212*. 
3.0214 

Spneih. M.G. -13.0007* 

Spear, R.E. -3.0022 
Spencer. D.W. -6.0317* 

Spencer. G.S. -9 0054 
St. William, F. -I 0013 
Slants, W. -6.0104* 

StnlUngs. R.A. -16.0033* 

Slander, W. -3.0239. 3.0240*. 3.0241* 

Stcger, R.D. -6.0389* 

cr^inhn nor kv .3 ruin'?* 3 on 2 5 * 3 0150*. . 10* 


Stewart, H B -8 0065* 

Stewart, S.W -3.0129* 

Still, J c:. -10 0022 
Stoker. J.R. -.3.0152 
Slokoe. K.H -30273* 

Streeter. V.I.. -3.0231* 

Strunk. R.W. -16.0037 
Sugg. A.L -8.0016* 

Sutherland, J.L -2.0006* 

Sw;lnson. D A. -140006* 

Sw.mston, D.N. -9.0024* 

Swayc. F J. -8.0002*, 8.0008 

Sykes, L. -3.0263 

Sykes, I..R -3.026!*, 3.0262* 

Sylvester. A. -3.0157* 

Tablcr. R.D. - i I 0008* 

Taggart, J. -3.0167* 

Takiihashi, S.K. -3 0007* 

Talherl, B.R. -160023 
Talobagha. G. -3 0062*. 

Tallant, I.C. -8.0048* 

Tang, J -3.0251* 

Tang. W.H. -3.0208 

Tarr. A C. -3.0051*. 3 «168*. 3.0220. 3.0222* 
Tate, C.H. -6.0114*. 6 0115* 

Tnyftm. M.A. -8.0070 
Taylor. A D -8.0059 
Taylor. W. -12.0027* 

Tcdrow, A.C. -6.01 31,6.0328* 

Teng, T. -3.0104* 

Tcrenzio. V.J. -2.0001 
Teselt. W.J. 10.0023* 

Tetclman. A S. -15.0001* 

Thntchcr. W. -3.0130* 

Timm. H.C. -8.0074. 8.0078* 

Thomas. C.A. -6.0063*, 6.0254* 

Thomas, J. W. -1 6.001 8 
Thomas. 1..C. -16 0001 * 

Thomas. M.D. -6.0! 93 + 

Thomas. W. -6.0217* 

Thompson, J.E. -6.0122 
Thompson, W.O. -6.0092 
Thomson. FJ. -6.0298* 

Thorhmtg. A. -6.0070* 
lumber. S. -6.0003 
Tiedemann, D.A. -3.0183* 

Tiedemann, 1I.R. -16.0026 
Tipton. R.E. -9.0009 
Tocher, D -3.01 55 
Tocbes. G.H. -6.0088, 6 027 I * 

Tcnvery. N.G. -7.0008 
Townsend, F.C. -3.0234* 

Trifuttac, M.D. -3.0147* 

Trimble. A ll. -3.0275 
Truck, W.J.. -10.0001* 

Tseng. W.-3.0098* 

Tsiourtis. N.X. -6.0123 
Tucker, R. -6.0104 



dimiaicfctr. c.n • j.wmin, j 


Vjtnwormer. J. -3 007] 

Vargo, S M. -1 ft 0097 
Varley. E -13.0029* 

Venkdtaraman. R -I 3.0029 
Vernon, N. -6 02]2 
Villone. P. -16.0009* 

Vlcek. C l. -120022* 

Volk, fl G -10.0028* 

Vonhuene. R -3.01 3 I * 

Vorsi, J.J. -7.0004* 

Waananen, A.O. -6.0043*. 6.0176* 

Waelti, J.J -6.0306* 

Wagner. H.C. -3.0] 32*, 9 00.33*. 13.0014* 

Wagner. W P -15 0038* 

Wahby. A. -6.0286* 

Waite. L.A. -6.0020* 

Walker. W R -60013*. 6.039X*. 6.0399* 

Wallace. JR -6.0242* 

Wallace, R E. -3.0133* 

Walton. D M -3 0074 
Walt/. F A -6.0030 
Wang. R -60078* 

Wanless. )l R -150017 
Ward. F R 5.0037 
Ward, P.L -14.0002* 

Ward. S.H -3 0276* 

Wasson. B E -6.0310* 

Waters. AAV. -12.0029* 

Waters. R L. -6.0307. 6.0308 
Watson. A G. -16.0023 
Watts. F J -6.0050 
Webber, E.E. -6.0349* 

Weber. F..E -6 0059 
Weickmann, H. -7.0012* 

Weickmann. II K. -11.0003* 

Weiby, C.W -6.0137* 

Welllsch. J.B -16.0059 
Wells, D M. -6.0387* 

Wells, J D -3.0184*. 6 0188*. 9.0048* 

Wert. Y.K. -3 0213*. 8 . 0101 *, 12.00.35* 

Wesson. R.L -3.0134*. 3.01.35* 

Whalin. R.W. -13.0028* 

Whetstone, D H. -6 0222* 

Whipple. W. -60324* 

White. FM. -8.0126* 

White, G. -16.0028 
White. R.M. -2.0005 

Whitman. R.V. -3.0026*. 3.0063*. 3.0064*. 3 0229*. 3.0230* 
Whittaker. R.H. -5.0021* 

Wibhen, H.C -6.0371* 

Wjckhnm. G.E. -16.0026 


Wight. J.K. -3.0214* 

Wilkes. D. -60293*. 6.0294* 

Willeke. G.E. -6024.3* 

Willey. R G. -6 0167 

Williams. D.T. -5.004.3* 

Williams. G.L. -6.0385* 

Williams. P -6 0391* 

Williams. P.I.. -3 0185*, 14.0013* 

Williams. T.T -6 0126* 

Williamson. T.N. -16.0026* 

Willis. C E -60105 
Wilson. F,.L. -3.0099* 

Wilson, H 13 -8.0042 

Wilson. J. -6.0060 

Wilson. J.A. -6.0089*. 15.0008* 

Wilson. K.V. -6 0065*. 6.0311 * 

Wilson. R A. -5.0028* 

Wiltshire, L.I.. -5.0012 
Winikka, C. -10.0014* 

Winslow. A.G -10.0013* 

Winter. T.C. -6.0303 
Wirsching. P H. -3.0252* 

Wittman. J. -12.0040 
Wood. J.H. -3.0148* 

Woodard, DAV. -8.0049 
Woodley, W.L. -2.0005, 2.0010* 

Woollard, G.P. -13.0024* 

Wright, F-'.D. -10.0007* 

Wright, H A. -5.0022* 

Wright. I..D. -8.0008* 

Wright, R.N -3.0192*, 16.0073* 

Wright. S.Ci -9 0023 
Wn, I. -6.0078 
Wu. T.H. -9.0060* 

Wunderlieh, W.O. -6.0.367 
Wylie. E.R. -3.0231 
Wyss. M. -3.0263* 

Yamatc. G. -5.0044* 

Yang. C.Y. -8.0070* 

Yanggcn, D.A -6.041 I, 6.041.3* 

Yao. J.T. -3.0023. 3.0027, 3.0215, 3.0251. 3.0252. 3.0253*. 

3.0254*, 3.0255. 8.0102 
Yeats, R S -3.0264* 

Yeh. H.Y -.3.0255*. 3.0274* 

Ycrkes, R.F. -3.0006*, 9.0034* 

Ycvjevieli. V -6.0190* 

Yoder. S.M. -9.001 4 

Yokel, F.Y -3.0193*. 3.0194*. .3.0195* 

Youd, T.I.. -16.0056* 

Young. J. A. -7 0017* 

Young, R.H. -6.0076 

Youngs. W.N. -10.0022. 10.0024* 

Zollweg. J.F.. -3.0238. 


INVESTIGATOR/AUTHOR 


AVALANCHES 

J.T. ALFORE, Slate Div. of Mines & Geology 

1.0003 URBAN GEOLOGY PLAN LOR CALIFORNIA • 
THE NATURE, MAGNITUDE. & COSTS 01- GEOLOG¬ 
IC HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBUEV) 

C.C. BRADLEY, Montana Stale University, School of Letters 
1.0004 ACOUSTIC EMISSION AND RELATED PROPER. 
TIES GE SNOW APPLIED TO 'HIE DETERMINATION 
OF SLAP AVALANCHE INITIATION I 1042-EN 

C.C. BRADLEY, Montana State University. Graduate School 
1.0005 ACOUSTIC EMISSION AND RELA TED PROPER¬ 
TIES OF SNOW APPLIED TO THE DETERMINATION 
OF SLAB AVALANCHE INITIATION 

C.C. BRADLEY, Montana State University. School of Letters 

i.ooi 3 snow pack stability indices relative 

TO THE CLIMAX AVALANCHE 

J.D. FRIEDMAN, U.S. Dept of the Interior, Geological Survey 
1 0009 THERMAL SURVEILLANCE OE ACTIVE VOL¬ 
CANOES 

M.C. IlOYER, Arizona Stale University, School of Libera! Arts 
1.0007 PUGET PEAK AVALANCHE, ALASKA 

J.O. IVES, Univ. of Colorado, Inst of Arctic & Alpine Res 
1.0008 DEVELOPMENT OF METHODOLOGY FOR 
EVALUATION AND PREDICTON OF AVALANCHE 
HAZARD IN THE SAN JUAN MOUNTAINS OF 
COLORADO 

E. I.AC1IAPELLK, Slate Dept, of Highways 

1.0014 AVALANCHE CONTROL IMPLEMENTATION 
STUDY 

E.R. LACHAPELLE, State Dept, of Highways 

i.oooi avalanche; studies, 1971-1972 

E.R. LACllAPKI.LE, Univ. of Washington, School of Arts 
1,0002 NORTH CASCADES HIGHWAY SR-20 
AVALANCHE ATLAS 

E.R. LACHAPELLE, State Dept, of Highways 

1.0006 AVALANCHES ON THE NORTH CASCADES 
HIGHWAY (SR-20) • SUMMARY REPORT 

M. MARTINELU, Colorado State Univcrsit . U S D A. Rock 


M. MARTINELU, U.S Dept, of Agriculture, Rocky Mtn. For 
& Rg. Ex. Stn. 

LOO 12 PHYSICAL PROPERTIES OF ALPINE SNOW A« 
RELATED TO WEATHER AND AVALANCHE CONDI¬ 
TIONS 

R. D. MILLER, U.S Dept, of the Interior, Geological Survey 
1.0010 SURFICIAl. GEOLOGY GF JUNEAU AND 

VICINITY URBAN AREA, ALASKA 

DROUGHTS 

J.T. ALFORE, State Div. of Mines & Geology 
2.0002 URBAN GEOLOGY PLAN FOR CALIFORNIA - 
THE NATURE.. MAGNITUDE. & COSTS OF GEOLOG¬ 
IC HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABIIREV) 

D.G. ARFY, Univ. of Pittsburgh, Graduate School 
2.0021 ALTERNATIVE ADJUSTMENTS TO NATURAL 
HAZARDS 

G. ARON, Penn. State University, Inst. Res. Land A Wlr 
Resour. 

2.0007 HYDROLOGIC SYSTEMS MODELING AND 
SIMULATION 

M.J. BROWN, Kansas State University. Agricultural Experi¬ 
ment Stti. 

2.0013 DROUGHT IN KANSAS 

M. CAPIF.L, Univ. of Puerto Rico, Agricultural Experiment 
Stn. 

2.0022 DEVELOPMENT OF RAINFALL DEFICIENCY 
INDEX FOR PUERTO RICO 

S. A. CIlANONON, Univ. of Illinois, State Water Survey Divi¬ 

sion 

2.0004 STUDIES OF URBAN EFFECTS ON RAINFALL 
AND SEVERE WEATHER 

T. J. HENDERSON, Atmospherics Incorporated 

2.0008 PROJECT ARID DROP. A SUMMARY REPORT 
OF CLOUD SEEDING ACTIVITIES IN ARIZONA AS 
CONDUCrnD BY ATMOSPHERICS INCORPORATED 
(ABHRFiV) 

F.A. HUFF, State Water Survey 

2.0011 DROUGHT CLIMATOLOGY OF ILLINOIS 

F.A. HUFF, State Water Survey 
2.0012 POTENTIAL OF PRECIPITATION MODIFICA- 

r T' am 1 o unnru atc ta erv/roc iru'T'V 




M.P. LAWSON, L'niv. of Nebraska. School of Arts 

2.0016 NEBRASKA DROUGHTS ■ A STUDY OF THF.1R 
PAST CHRONOLOGICAL AND SPATIAL EXTENT 
WITH IMPLICATIONS FOR THE FUTURE 

H.C. LITTLE, Univ. ofNevada, Agricultural Experiment Sin. 

2.0017 ECONOMIC EVALUATION OF USE AND 
DEVELOPMENT OF WATER AND LAND RESOURCES 

P.R. MACCREADY, Flight Test Research Inc. 

2.0009 HYGROSCOPIC SEEDING IN OKLAHOMA • 
VOLUME I 

J.I>. MCFADDF.N, U-S Dept of Commerce, Research Flight 
Facility 

2.0003 CENTRAL FLORIDA SEEDING PROJECT 

J.C. MCWHORTER, Mississippi St University. School of 
Agriculture 

2.0015 SEVERITY AND FREQUENCY OF DROUGHT IN 
MISSISSIPPI 

E.G. MILLER. U.S. Dept of the Interior, Geological Survey 

2.0018 THE DETERMINATION OF THE FREQUENCY 
OF DROUGHT FLOWS OF VARYING DEGRF.ES OF 
SEVERITY AND DURATION ■ NEW JERSEY 

W.L. PARKS, Univ. of Tennessee, School of Agriculture 

2.0023 DROUTH PROBABILITIES IN TENNESSEE 

J.M. RAMIREZ, North Dakota State University, Agricultural 
Experiment Sta. 

2.0020 DROUGHT AND WET SPELLS IN NORTH 
DAKOTA 

R. J. RUSSELL, Louisiana State Univ. Systems, Coastal Studies 

Institute 

2.0014 BEACHF.S AND GROUND WATER OF CAPF. SA¬ 
BLE, FLORIDA. DURING EXTREME DROUGHT 

S. I.. SCHEFFER, Parsons Jurdcn Corporation 

2.0001 STUDY OF SEAWATER DESALTING AS EMER¬ 
GENCY WATER SUPPLY FOR NEW YORK CITY 

J. SIMPSON, U.S. Dept, of Commerce, Null. Oceanic & At¬ 
mos. Admin. 

2.000S JOINT FEDERAL-STATE CUMULUS SEEDING 
PROGRAM FOR MITIGATION OF |97) SOUTH 
FLORIDA DROUGHT 

J.I.. SUTHERLAND, Weather Sciences Incorporated 

2.0006 OKLAHOMA DROUGHT RELIEF OPERA¬ 
TIONAL PROGRAM (ODROP) 

J.V. VAIKSNORAS, U.S. Dept, of Commerce, Natl. Weather 
Service 

2.0024 METEOROLOGICAL DROUGHT IN TENNESSEE 

W.L. WOODLEY, U S. Dept of Commerce. Environ esearc 


."UR 

EARTHQUAKES 


M.ll. ACKROYD, Mass Inst, of Technology. School of j.-, 
gincering '■ 

3.0061 THE FORMULATION AND EXPERIMl N|,\r 
VERIFICATION OF MATHEMATICAL MODI'I S |<)L 
PREDICTING DYNAMIC RESPONSE OF MULTISfOHv 
BUILDINGS 

K. AKI, Mass Inst, of Technology, School of Science 

3.0226 SEISMIC GROUND EFFECTS IN THE LlGHI op 
NEW THEORIES OF TECTONICS AND EARTIIOUAKl 
MECHANISM 

A.E. AKTAN, Univ. of Illinois. School of Engineering 

3.0205 STRESS-STRAIN RELATIONSHIPS OF RJ 
FORCING BARS SUBJECTED TO LARGE STRAIN 
REVERSALS 

A.E. AKTAN, Univ. of Illinois, School of Engineering 

3.0206 F.FFF.CIS OF 1WO-DIMENSIONAI 

EARTHQUAKE. MOTION ON A REINTOIKTl) 
CONCRE TE COLUMN 

J.T. ALFORE, State Div. of Mines & Geology 

3.0047 URBAN GEOLOGY PLAN FOR CALIFORNIA 
THE NATURE, MAGNITUDE, & COS TS OF OEOMKi 
IC HAZARDS & RECOMMENDATIONS FOR IIIFIR 
MITIGATION (ABBREV) 

S.T. ALGERMISSEN, U.S. Dept, of the Interior, (k-itliigkal 
Survey 

3.0020 SEISMIC RISK - FDAA - WASHINGTON AND 
UTAH 

S.T. ALGERMISSEN, U S Dept of Commerce, Null (kc.ui 
Survey 

3.0024 STUDIES IN SEISMICITY AND EARTIIOUAKL 
DAMAGE STATISTICS. APPENDIX B 

S.T. ALGKRM1SSEN, US. Dept of Commerce, Emin-n 
Research Laboratories 

3.0049 TSUNAMI RESEARCH 

S.T. ALGERMISSICN, U.S Dept, of Commerce, Environ 
Research Laboratories 

3.0159 ENG AFn-RSHOCK STUDIES - CALIFORNIA 

S.T. ALGERMISSEN, U.S Dept, of Commerce, Earth Sciences 
Laboratories 

3.0160 THE SEISMIC RISK MAP OF THE UNHID 
STATES - DEVELOPMENT, USE. AND PLANS FOR 
FUTURE REFINEMENT 

S.T. ALGERMISSEN, U.S. Dept, of the Interior, GcologM 
Survey 

3.0163 RISK MAPS AND FIELD INVESTIGATIONS 

S.T. ALGERMISSEN, U.S. Dept, of Commerce. Natl. Oceanic 
& Atmos. Admin. 

3.0218 RESEARCH STUDIES AND REPORTS UN 
EARTHQUAKE HAZARDS REDUCHON 


n/*rvin 


INVESTIGATOR/AUTHOR 


FARTHQUAKES 


|„R. AI.LF)REl)(tE, US Dept of Commerce, Environ. 

Rcscarcli Laboratories 
3.0019 ENGINEERING SEISMOLOGY 

C. R. ALLF.N, Calif Inst of Technology, Graduate School 
3.0139 CALTECH SEISMIC NETWORK AND SAN FUR- 

NANDO EARTHQUAKE STUDIES 

J. C. ANDERSON, Univ. of Illinois, Graduate School 
3.0207 SEISMIC BEHAVIOR OF FRAMED TUBES 

A.1L ANG, IJniv of Illinois, School of Engineering 
3.0208 PROBABILISTIC METHODS IN CIVIL EN¬ 
GINEERING 

D. ARMSTRONG, Tri Cities Seismic Safe Study 

3.0M9 THE SEISMIC SAFETY STUDY FOR THE 
GENERAL PLAN 

G.O. BACHMAN, U.S. Dept, of the Interior, Geological Survey 
3.0169 SOCORRO 2 DEGREE QUADRANGLE • NEW 
MEXICO 

j.P. RAI.SARA, U.S. Army, Waterways Experiment Station 
3.006S STRUCTURAL MODEL TESTS OF 
EARTHQUAKE EFFECTS (ES 047) 

K. C. BAYER, U.S. Dept of Commerce, Earth Sciences 

Laboratory 

3.0245 SEISMICITY OF THE SOUTHERN NEVADA RE¬ 
GION. DECEMBER 22. 1971 TO JULY I. 1972 

K.C. BAYER, U.S Dept of Commerce, Earth Sciences 
Laboratory 

3.0246 EARTHQUAKES RECORDED BY A SEISMO¬ 
GRAPH NETWORK LOCATED IN THE SOUTHERN 
NEVADA REGION, JANUARY l-DECEMBER 22.197 I 

J.R, BENJAMIN, Stanford University. School of Engineering 
3.0136 APPLICATION OF DECISION THEORY IN 
STRUCTURAL DESIGN FOR RESISTANCE TO 
t.GADINGS GENERATED BY EARTHQUAKE 
PHENOMENA 

E. BKRG, Univ. of Alaska, Geophysical Institute 

3.0070 CRUSTAL DEFORMATION RELEASE. FAILURE 
AND TILTS IN ALASKA 

J. BKRGER, Univ. of California. Graduate School 
3.0153 EAR TH STRUCTURE AND FAULT TECTONICS 
AS RELATED TO EARTHOUAKE PREDICTION - 
CALIFORNIA 

V.V. BFRTERO, Univ. of California, Earthquake Engin. Res. 
Ctr. 

3.0073 STIFFNESS DEGRADATION OF REINFORCED 
CONCRETE MEMBERS SUBJECTED TO CYCLIC 
FLEXURAL MOMENTS 

J. BIFLAK. Calif. Inst, of Technology, Earthquake Engin. Res. 
Lab. 

3.0041 EARTHQUAKE RESPONSE OF BUILDING- 
FOUNDATION SYSTEMS 


II.R. BLANK, Univ of Oregon. School of Libera] Arts 
3.0266 SEISMICITY INVESTIGATIONS IN THE 
CASCADE MOUNTAINS AND VICINITY. OREGON. I 
MAY 1969 - 30 APRIL 1970 

J. A. I1LUME. John A. Ulume A Associates 

3.0154 ELEMENTS OF DYNAMIC-INELASTIC DESIGN 
CODE 

(J.A. BOLLINGER, Virginia Polytechnic Institute, School of 
Arts 

3.0277 SEISMICITY .STUDIES OF THE CENTRAL AP¬ 
PALACHIAN REGION 

B.A. HOLT, IJniv of California, School of Letters 

3.0028 STUDIES OF GROUND MOTIONS IN LOCAL 
EARTHQUAKES 

M.G. BONILLA. U.S. Dept, of the Interior. Geological Survey 
3.0105 RELATIVE ACTIVITY OF MULTIPLE FAULT 
STRANDS • CALIFORNIA 

R.C. ROSTROM, Univ. of Washington, School of Arts 
3.0279 DYNAMIC STABILITY OF EARTH STRUC¬ 
TURES 

L.B. IIODRQUK, Univ. uf California. Survey Research Center 
3.0074 THE UNPREDICTABLE DISASTER IN A 
METROPOLIS • PUBLIC RESPONSE TO THE LOS AN¬ 
GELES EARTHQUAKE OF FEBRUARY, |97| 

E.E. BRAHB, U S. Dept of the Interior, Geological Survey 
3.01 06 SANTA CRUZ COUNTY COOP 

K. K. BKAHH, LI S. Dept, uf the Interior. Geological Survey 
3.0107 EARTHQUAKE HAZARD REDUCTION. SAN 

FRANCISCO BAY REGION 

E.E. BRAHB, U S. Dept, of the Interior, Geological Survey 
33)108 REGIONAL GEOLOGICAL FRAMEWORK, 
NORTH CENTRAL SAN ANDREAS FAULT 
CALIFORNIA 

E.li. BRAI1B, U.S. Dept. oTthe Interior, Geological Survey 
3.0109 ENVIRONMENTAL GEOLOGY OF THE SAN 
FRANCISCO BAY REGION - CALIFORNIA 

B. BRFSLER, Univ. of California. School of Engineering 
3.007S EARTHOUAKE SAFETY OF SCHOOL 

BUILDINGS 

R.O. BURFORD, U.S. Dept of the Interior, Geological Survey 
3.0110 FAULT ZONE TECTONICS (CREEP) 
CALIFORNIA 

C. C. CALHOUN, U.S Army. Waterways Experiment Station 
3.0232 VERIFICATION OF EMPIRICAL METHOD OF 

DETERMINING RIVURBANK STABILITY 

(POTAMOI.OGY INVESTIGATIONS - SOILS PHASE) 

J.M. CATTEKMOLE, U.S. Dept, of the Interior, Geological 
Survey 

3.0170 GEOLOGY OF THE RAPID CITY AREA, SOUT H 
DAKOTA 

ki j* ? rtu ... I.^ d. n , . r* „ 



CAkTIIOUAKI-S 


P. C'llAKKAIiAfMI, Univ of <‘iiJifi»t 11 ia. I jillnpi.iCi: I n^in 
Ui's. Cir. 

3.11029 l ARIIIUUAKI Rl SPON.SI Ol OllAVII Y HAMS 
INCIDDlNU M SI IIVOIU IN I I KA< HON 

A.K. CHOPRA, Univ nl ('nlilmni.i. I -.irllii|iiiikc I iif.in U* 
Clr 

3.11030 IA|ll!K)UAKI ANAl VMS Ol MUlIISlOK’i 
1UIII DINKS INCI UDJNli 1 OUNDMION IN llRAC 
MON 

A.K. CHOPRA, Univ nl <’ali|<itjtm. I atl Ik| ii.iki- l-ni'in Ri-. 
Cli 

3.0031 I-All I 1K)1 lAKl RISPONSI <)| COMUMI 
ORA VII Y DAMS 

I..M. CHRIS IIANSPN, US Dept nl tin- hitnini, |lm,.m >>l 
Rccl.ininlimi 

3.0171 l-ARIII AND IKK Kl II I DAM DlSKiN I'UAC 
IK TS 

M.M. Cl.ARK, U S Dept ol llu- hilrimi. (ienlnpi nl Snnn 

3.0111 SAN ADIU AS I AUI I ( A! Il l 1RNIA < IK »P 

M.M. Cl. ARK, U S Ocpl nl I Ik - Uilrinn. I Ii , iiIm|. , .u .il Sm u\ 

3.0112 SOU Mil IlN ( Al M OKNIA IK IONICS 

M.M. CI.ARK, U S Dc|H. of tin* Ininii m , (Irnlnpli ,il Sin\.-\ 

3.0113 RKilONA! IICIO.NlC ANALYSIS SAN AN 
OK! AS I AMI I INVI SIKiAIION Ol IIHRIIK.O 
MOON IAIN 1 All I KODAK! . APIlll «. I’K.K 
( AI II OllNIA lAHIIIl! S'l 

R.W. CKHIUII. Univ. nlC.ilil'niiil.i. I attlinnaCn I ti^in U, •. 
Clr 

3.011.12 INlIKiY AHSOIIPIION C! !A!t AC 11 It IS I K S Ml 
S I IKK' I HUAI SYS I IMS SI 'll II Cl I D |o 
r All 11 K)l lAKI l ; .\CI I A I ION 

R.W. Cl.Ol'KII, Uinv ol C.ililmni.i. I.ii I lit) n.i k ■ ln^in !<• ■> 
Cti 

3.0077 ADA! 1 A ( DMPUM II PIKKiRAM I OR SI \|K 
AND DYNAMIC ANAl YS1SOI ARCH DAMS 

R.W. CI.OlKill, I Y I in A Asmn.iU-. 

3.0I5H MIA SII'DY Ol SMSMIC DPSION ( IlllllllA 
I < >11 I III ill HIM 11 MU DINOS 


| ,\V, l>| Mill I I . I S I )■ |-l - I Hi.' In.. 

3.110 Hi Kl I ill >NAI nl o| i X ,|< I II AMI 
WDIU \S I \l I I I M IK HIM \ 

.1.11. Dll I I RK II. I ‘ S Ik pi .1 ll.- Ini.. I 

3.01 M I \M I U"l \K I M' 'I 'I I IM i 

.1.11. Dll 11 UK H. I' O' H I U' !>■'• «>■ l 
I.OlK I \K 11 It •( SKI i OMIIOI I \PI 
Nl SOI \ 

I- (K)URO' Ol N \ . IS Ik,.i .1 tl., Inin1.. i 

I 0172 OKI Mill \M 111 ill M .1 Mil 
AI ASK \ 

,| s. DODD. I '• Ik,.I ..fill ..I Hu,, it, 

3 0|7 I I MMlIc )l \M \M' MIDI I 

(M J>1 M . I in. .1 I •(•( •■•.i. V I.-..1 .1 I n 

.1 ii ill2 i UMIMI.* \ I U iN ol W \ I I I 

‘O SI I Ms IM (*NP< *K \ I IM .1 \ll I IU il 

( R 1)1 Mil D. 1 S l». i-i - I i» • lui. ii> i.. . 
VlllM.* l o M MIM I il I oMM VI 1> <N '. I 
SI |. 1 ol nil M* ' 

I ( IK II HI )(. I •. I >. i-i • i il . Ini. h i (i. 
I.OIOO III ( «INN MV. \Ni I '.II IH t il I 
(•IK il NO SS Ml ll 

I ll IM.HMII .1 •. P. , i I t • mu i. . N , 
l O.’M MM 11 \N M I'.Mli 11 3 Mil 
Mill I'. 

\ I I SK| I . '.I ,i. I >. | i .1 SS ... , |i. .. , 

I (I0W, Ml \'.l K| Ml Nl i -I IAMS 

II PIN I II •, i >1 -A'. | |( In Mill I nl ll'M 

U. 1 SIHMIM UllU . I hi .1 H'u • u \ ..1 . 

UllDH ol \M >.| Mil I MIK M l<l '.!( 

I MlllMM \M |t| M-.l v.i -.un i ll I 

I t MUIOliM\M». I in. \ III i. ‘ V.-. ,.i 

C till I l INS I •. I ll . \ I K ( ,| t i|t< >1 
P\M SOI Kl I \ IK l 1 .•.Mlr. I «>K 

III II PIM,’. IN (,l | N11 M I l M Hull 
S \N|w i | \|i | ||i il \M M HPI M'S t 


J.\\ COVNK, Pnlilu AilrninrsK.tlHMi Sirvi, ,• 

3.0022 lUl’ORI IN IO Ml MMII AIK AS ol 

| CONOMIC IMI'ACI Ol llll (AIM DUMA 

| ; All l HOUAKl COR III! 0111(1 Ol IMlRl.lNtA 
PHI.PAIH DNI SS (Allllltl S' I 


SI. IMMI,! I>.|l .11.,, ,. . N ll 

.1II.ll 

ClllH‘1 MIK M.lll nl I \IM1M, M SCO 

S K. M I | SI . I •* P , i • i I ,. . N ,,| 

■ I .l.h 


R.S. CROSSON, Unix nl SS'iiiliinninii. Stluml n| Aib 
3.II2HO A SlDDY Of SIISMKIIY AND t ill <S I ,\1 
S I ill K ’ I Dili IN SVJSIIRN SVASHINOION DSt.NO A 
SlKSMIC 11 1 I Ml IKY NI-ISVOKK 

('.(». CHI.VKR, US Dept of ('nmiiiefit', Null lliin-.m <>(' S-l.iii 
tl.iub 

3.0IKK HUH DINO J'HA( IICI-S Kill DIAS J1 U MINOS 


I ll Mil IM | v, IK Kl '.Is iV.I t il hi 
Slid I |l M SI IK MnH \ | |nN 

ICS. KlHsS 11|. St p,. ,.f ||,p, . 

CllOIII I Ml | IK il SKI INI it t I p I Mil 
I HI SS 

H. A. Hi \NKI IN. 1 , i. If .u..,, r i *. i, ■ - l . 

Ill ?M VI I*. il » ♦,. » h i. I 


I rvv-mi Mir. DrtiN riiKJNA.MJU EAR iHOlJAKE 
< ABBRF-V) 


PULTON, Calif Inst of Technology, Center I : or Res 
Prev. Disaster 

3 ‘Ol40 EARTHQUAKES AND INSURANCE • FRA CON- 
PliRENCF. 2-3 APRIL 1973 

l '* E - CARONO, U.S. Army 

3 *02I7 DENVER EARTHQUAKES 


^*fc.S)NEY, Univ. of Alaska, Geophysical Institute 

EVALUATION OF FEASIBILITY OF MAPPING 
SCISMICAU.Y ACTIVE FAULTS IN ALASKA 


J* Oil AROL'SSl, Univ. of Illinnib, School of Engineering 

3.0209 ANALYSIS OF LIQUEFACTION OF SATU- 
RA TED GRANULAR SOILS DURING EAR THQUAKES 


OONEN, Univ. of Washington, School ofH 
3.0281 HUILDING STANDARDS 
Earthquake hazard for tiif 
basin 


nginecring 
AND tut: 
PUGET SQUND 


B.CJ. <»RKF,NE, U.S. Dept, of the Interior, Geological Survey 
3.01 16 MONTEREY HAY - CALIFORNIA 

CUI-KAN. Univ of Illinois. School of Engineering 
3.0210 RESPONSE AND ENERGY-DISSIPATION OF 

reinforced concrete: frames subjected to 

STRONG HASH MOTIONS 

F.J. GUMPhR, Columbia University, l.nmom Doherty Geolog. 
Observ. 

3.0258 MICROSElSMlCTTY AND TECTONICS OF THF 
NKVADA SEISMIC ZONE 


LN. C! UPTA, Univ. of Nevada, School of Mines 

3.0248 DILATANCY AND PREMONITORY VARIA¬ 
TIONS OF P. S TRAVEL TIMES 


W,J» H ALL, Univ. of Illinois, School of Engineering 
3.0059 SEISMIC DESIGN OF LOW-RISE BUILDINGS 

B.O. H A RDIN, Univ. of Kentucky, School of Engineering 
3.0060 SHEAR MODULUS AND DAMPING IN SOILS - 
MEASUREMENT AND PARAMETER F.FFECTS 

B.O. HARDIN, Univ. of Kentucky. School of Engineering 

3.02 16 SHEAR MODULUS AND DAMPING IN SOUS - 
OliSIGN EQUATIONS AND CURVES 


S.M. HAWKINS, Univ of Washington, School of Engineering 
3.0282 SEISMIC RESISTANCE OF CONCRETE: SLAB TO 

column and wall connections 

v.w. ** AYS, U.S. Dept, of the Interior, Geological Survey 
3.0l^ 4 SEISMIC RISK CORPS OF ENGINEERS - CON- 
TK3U0US UNITED STATES 

„\V. hkixer, U.S. Army, Waterways Experiment Station 
\ ot)66 earthquake: RESISTANCE OF EARTH AND 
* ROC'KFILL DAMS 


RESPONSE OF TALL BUILDINGS 

R.M. HOLMES, Oak Ridge National Laboratory 

3.0271 DYNOR • DYNAMIC ANALYSIS OF STRUT 
TURA1. SYSTEMS 

GAV. IIOL'SNER, Cttlif. Inst of Technology. School of En¬ 
gineering 

3.0142 EVALUATION OF' THE INCRKMHNTA1 
SEISMIC RISK DUE TO RESERVOIR FILLING 

ILF. HOWELL, Penn. State University, School of Eartl 
Sciences 

3.0268 SEISMIC HAZARD REGIONALIZATION ANT 
PROBABILITY Or FUTURE EARTHOUAKFS IN THI 
UNTIED STATES 

PJ- IIRARILEK, U.S. Army. Engineer District 
3.O00S BEFIAVIOR OF UNDERGROUND BOX CON¬ 
DUITS IN THE SaN FERNANDO EARTHOUAKE OF 9 
FEBRUARY 1971 

D.E. HUDSON, Calif Inst, of Technology, School of Engineer¬ 
ing 

.3.0042 NATIONAL INFORMATION SERVICE FOR 
EARTHQUAKE: ENGINEERING. SAN FERNANDO 
DATA PROCESSING 

Y.W. 1SACHSKN, State Dept, of Education 
3.02S6 COMPILATION OF BRITTLE STRUCTURES 
WITHIN NEW YORK STATE 

J.E. J.SIIELL, Mass Inst of Technology, School of Engineering 

.3.0227 INELASTIC DESIGN OF - HUILDING FRAMES TO 
RESIST F.AUTIIQUAKI-S 

W.D. IWAN, Calif. Inst, of Technology. Graduate School 
3.014.3 THREE-YEAR OPERATION OF THE UNIVERSE 
TIES COUNCIL FOR EARTHOUAKE ENGINEERING 
RESEARCH 

T. 1WASAKI, Univ. of California, Earthquake Engia Res. Or. 

3.0003 LITERATURE SURVEY-SEISMIC EFFECTS ON 
HIGHWAY BRIDGES 

J.G. JACKSON, U.S. Army, Waterways Experiment Station 
3.0067 STUDY OF GROUND SHOCK INDUCED 
LIQUEFACTION AS A MECHANISM FOR FAILURE 
OF MILITARY INSTALLATIONS 

P.C. JENNINGS, Calif. Inst, of Technology. Earthquake Fngin. 
Res. Lab. 

3.0043 DYNAMICS OF HUILDING ■ SOIL INTERAC¬ 
TION 

P.C. JENNINGS, Calif. Inst, of Technology, Earthquake Engin. 
Res. Lah. 

-3.0144 FORCED VIBRATION OF A 22-STORY STEEt 
FRAME BUILDING 

MJ. JOHNSTON, U.S. Dept, of the Interior, Geological Survey 

3.0117 INSTRUMENTAL STRAIN - CALIFORNIA AND 
NEVADA 


- Stanford University. School of Engineering 

-j 0137 APPLICATION OF PROBABILITY. STATISTICS 
'aN^ DECISION THEORY IN SOIL ENGINEERING 


D.G. JONES, Cornell University. School of Architecture 
3.0257 LARGE. SCALE INTEGRATION IN URBAN 
PLANNING WITH APPLICATIONS TO TALL BUILD- 


I ; .AK I UOUAKI-.S 


INVl s I |I 


INC • I’l ANNINCi IN R! ( HONS Sl :|IH ('I I D IONAID 
RAM HAZARDS 

IMI. JONHS. 11 S. I)c|>l III till.* Iiili'iiin. < .Lnfiipii . 1 ! Sin w\ 
V02-I.1 INI | 1 I I < • I Ol (ill >1 D( il<' S I III i( 11 'IH ON 
nil ()('{'IIRKI Ni l 01 I RI SH <»RoHNI> WANK IN 
I’OS [ < II t< iOC! N! DM'OSIIS Ml III! 1A'W 
( DASIAI IMAIN 


J.N. JORDAN. 11 S IV|>t 11 I Ciiiiiiin in*. N.iil ( K r,ni Sunn 
.1.11221 nil l AiRMANKS. Al ASKA. I ARIIR.H'AKI s 
O l Jti.NI- -‘I. I'RO 

W.ll. JOYNKR, 1 1 S Di-jil nl 1 In - lull 1 ini, (iri'Iny.K ,il Sim. \ 
.1.01 IN MNtilNH KINO M ISMOI M(iY ( Al ll-ORNI.A 

I 1 . .lUNOKJ.S, I'.iUl Insl ol I vi luioln/.s. Si i'.iuoloj'ti al I .iln-i.i 
Ini > 

.Mll.15 N l RAINS AND HI IS ASS< >( IA IN) VI111 I 111 
SAN I i rnando I ARIHOliAKI 


RAN. I I MKI .1 l>. 11 'In Ini. ... 

A 111 •7'. 1 M .IM I HIM . l .1 1 0 * * .S HI 

S| r|)ll \ 1 0 ( 1 ' \M M 1 1 >MMI M 11 

II S. 1 1 U , I S I >. 1 • t .'I « • . I. • HniI.Iio 

I.miss 1 M ,IM | HIM , \M*| I I •. 1 1 1 

I I RN \\| m 'I \R I 111 'I \ K I 

( . J | \\\ , l Mil .1 I 1 111 1 '1 ,11 I I ,ltll.{,. .1.1, 

.1.<H)» I I \l( I III 0 U.l HI SI*' »V.| i H 
|d\M II '.llll I I I HI •• ‘.I HIM M M >| | 


R M I ISDN Ml . I S l>. |i .1 il,. I.. 

I ll| l(, I >| \S I H Ml IIM 'C* H 1 1 W Mil 

1.1. 1 DM., ( > l.i .1 I, . I. 

( 1 . 1 . . i. n. 1 . 

Ili.'ilJ \ Ml IO "I MH Hi i| Ml I III 
Si M I HI \s I I H*. I * .1II 1 1 I M ! \ 


A.H. KANAAN, Oniv nl l'.ililmm.i, l ailtinuaV..- I nym l<» > 
Cti 

.1.01170 (il N! HA! IMlRI'OSI < O.MRPli M MK<H,U \M 
IOK INI IASIR IDNAMH KIM’ONM Ol I’l AM 
SIKIK iURIS 


M.1‘. KANR, l 1 S I >i*|»( nl llir I 11 I 11 im. < i. .il Sui 1 . \ 
.i.iin-i niav Madrid 1 ARiiioi AKi Arkansas 11 
I IN'OI.S. KI NIDCKY. MISSISSM'I’I. .MlSSOlltl AND 
I l-NNI SSI I 

I. KAMRA.I, I 'im nl Now M.mi.i, Hun >>l I ii|-i,,,. i ini' 
Kl'SlMfell 

.1.0027 lOWlYCII » AIR ill I All l'111 m M Mill 
S I KIR ' I URI S 

M.K. KADI . I Hni nl l .ililniin i. I .ui|ii|ii.,)., l iii'in It. ( n 

l.llU.l.l SKH IIASIR INI l AMR UIM’ONM m 
OMMIORi IOWJRS IO SIRONl, MlllRiN 
I ARIHuCAKI S 


| | \ SMI |(. I ,||. . I l .1,1. . | Nil, [11 ,l. 

i mm 1 IM 1 1 I \i l Ml 11 v.i in 


11 III* 

■ III SI 

i\ i .|(Ml *. 

1 i HI SMi iV.I 

S \ M SHIN, t in 

.1 i ,lii.., 

il. 1 , li ,n ,1 

i mm) 

R \ 11 

M| 1 ( 1 

MOM . |)l 

( R \< 

Uli 

\\D 

IM M MIM 1' 


l l‘M Ml II Ml Mill U\ 

S l M \SRI. I ,n • I Nil, ■., 1 ,l,|.• . \ 

in. 

1 HU IH IMI- \i I S IHM Min'. 1 1 \Ml t H 
HI Ml.*, 

\\ ( \|< ( I MS. m 1 • *« I, ■••II «’ 1 

l iM i Ml I IH >1 \K| '. I*.Ml 1 I M 

PI IH.IU >1 *.M I I MM IMI < I i< iN 

II Ml ( I I Ml . I M 1 1 I II. - - l 

1 . . I). . .*. H. 


I\.(i. K)\l l II, 11 niv nf (’.ililm nl ,. SrKm< 1,'1.1].In, Sn 
.UHOHI SHSMU 1 IY Dl MINDlH lNO 1 St AIO’MI M 
(il)KDA RHUil R! (ill IN (Al NORMA 


T. KMI.I.<)<*<•, Mis.i - .ii|i|n A'K l. nii <’,.u,iiil 
.1.0 2(i0 I AR 111< JI •'A KI RISK I VA! V,\ l|ON (Rlll|\ 
DIN COHN I’l, ARKANSAS I )| SD11) ( DIM ’l MIS 
SISSII'I'I, AND Sill I IIV ( Ol 'N I V II NNJ SS| | 


« ml.' I |*l IM i i|» M \’.i I i i| .1*. 
D\S| I I IM I*. IMI •. \*. I I 0 \ \ *. I >i 
(‘III HIM M’ ’« ■ i ' I 

D S Ml l l l l 11( II. t \ l» i t . lil, l i i,. 

I III Ji) M( 'Sims I’l ||*. I IM ’! I , I 
i M II i iRM \ 


J.M. KKI.J.V, l.’im nl ( iilili>i,iI.,. I .■ 1 1Hi[i j.■ f.< I nym |<i % ( it 
.1.IIIIKI (ONMIMHIYi MODUS J OR ('Mill 
1*1 AN 11C* Dl 1ORMA I It IN Ol 1 M i|Nl 1 IMN( • 
Ma II RIAI s 

II. KRAWINKM’ R, Hniv nl ('.illlninl.l. I ., J 11 1,111. ■ K.' Ills'll, 
Res Cli 


D M( HI N/ll . i .1,1 i i i. . i, ‘ 

I I* . 

» m ir. Ml (.1 t •.» Il *»|| ss \MII■.(111 *" 
S’.D I III M \M I I .1 III i I I HI 
M Ht I |I\S| s 1 1 US I *,| IJ I) M \ II s 

NV.S Mlt Kl > , I D ( i .1 ll. I,.i i. .. i, 


INVESTIGATOR/AUTHOR 


EARTHQUAKES 


T. MINAMI, Univ of California, Earthquake Engin Res. Ctr 
3.0085 ELASTIC-PLASTIC EAR'FHOL'AKE RESPONSE 
OP SOILsDUILDING SYSTEMS 

J.R. MURPHY, F.nvironmenlvd Res Corporation 
3.0244 PREDICTED SAN FERNANDO EARTHQUAKE 
SPECTRA- GLENDALE AREA 

R.D. NASON, U.S. Dept, of Commerce, Earthquake 
Mechanism Lab 

3.0(55 MEASUREMENT OP MOVEMENT ON THE. SAN 
ANDREAS FAULT 

A. NECIOGLU, St. Louis University, Graduate School 
J.0235 SOME GROUND MOTION AND INTENSITY 
RELATIONS FOR THE CENTRAL UNITED STATES 

W.ll. NELSON, John A Illume & Associates 
3.0015 OBSERVATIONS OF DAMAGE TO GLENDALE 
SWIMMING POOLS, MOBILE HOMES, AND COMMER¬ 
CIAL BUILDINGS RESULTING FROM SAN FERNAN¬ 
DO EARTHOUAKEOF 1071 

D. R. NICHOLS, U.S Dept of the Interior. Geological Survey 
3.0197 SEISMIC HAZARDS AND LAND-USE 

PLANNING 

T.C. NICHOLS, U.S. Dept of the Interior. Geological Survey 
3.0(77 V. A HOSPITAL .SITE EVALUATIONS 

E. F'. NORDLIN, State Materials &. Res Dept. 

3.0152 ELASTOMERIC ENERGY ABSORBER 

A. NUR, Stanford University, School of Earth Sciences 
3.0138 STUDY OF MECHANISM OF ACCUMULATION 
AND RELEASE OF TECTONIC STRESS IN CENTRAL 
CALIFORNIA 

O.W. NIJTTLI, U.S. Army. Waterways Experiment Station 
3.0233 STATE-OF-THE-ART FOR ASSESSING 
EARTHQUAKE HAZARDS IN THE UNITED STATUS 
REPORT I. 

0.3V. NUTTLI, St. Louis University, Graduate School 
3.0236 A MICROEA RTIIOUAKF STUDY OF THF. 
LOWER MISSISSIPPI VAI.I.FY - ARKANSAS, MISSIS¬ 
SIPPI AND TENNESSEE 

O.W. NUTTLI, St. Louis University. Graduate School 
3.0237 MAGNITUDE RECURRENCE RELATION FOR 
CENTRAL MISSISSIPPI VALLEY EARTHQUAKES 

O.W. NUTTLI, St. Louis University, Graduate School 
3.0238 THE RELATION BETWEEN FELT AREA AND 
MAGNITUDE FOR CENTRAL UNITED STATES 
EARTHOUAKES 

O.W. NUTTLI, St. Louts University. School of Engineering 
3.0239 TRAVEL-TIME TABLES FOR EARTHOUAKES 
IN THE CENTRAL UNITED STATES 

c c /tniv? c _i __c__ 


P.P. ORKILD, U S Dept, of the Interior. Geological Survey 

3.0180 TECTONIC ANALYSIS OF SEISMICAI.LY AC¬ 
TIVE ZONES IN NEVADA. IN SUPPORT OF 
EARTHQUAKE CONTROL EXPERIMENT - CALIFOR¬ 
NIA. NEVADA, UTAH 

T.I.. PAL/,, Purdue University. School of Civil Engin. 

3.0215 PROBABILISTIC ANALYSIS OF ItLASTO- 
PLAST IC STRUCTURES 

R. PAGE, Columbia University, l.timonl Doherty Getting Ob- 
scrv 

3.0259 MEASUREMENTS FOR FAULT SUP ON THE 
DENALI, FAIRWEATHHK, AND CASTLE MOUNT AIN 
FAULTS. ALASKA 

L.II. PAMPKYAN, U S. Dept, of the Interior. Geological Sur¬ 
vey 

3.0121 PALO ALTO, SAN MATEO. AND MONTARA 
MOUNTAIN 7-1/2-MINLTF. OU ADR ANGLES AND 
VICINITY. CALIFORNIA 

PKNZIKN, L’ttiv. of California, School of Engineering 

3.0086 INVESTIGATION OF HIGHWAY BRIDGE 
DESIGN METHODOLOGY FOR PROVIDING STRUC¬ 
TURAL RESIST ANCE. TO EARTHOUAKES 

J. PKN/JEN, Univ of California. School of Engineering 

3.0087 THREE DIMENSIONAL STOCHASTIC 

MODELLING OF STRONG EARTHQUAKE GROUND 
MOTIONS 

D.W. PETERSON, U.S Dept, uf the Interior, Geological Sur¬ 
vey 

3.0057 HAWAIIAN VOLCANO OBSERVATORY 

G. J’l.AFKKR, U.S. Dept, of the Interior, Geological Survey 

33)1 22 ALASKA GEOLOGIC EARTHQUAKE. HAZARDS 

F.P. POPOV, Univ. of California, Earthquake Engin Res Clr. 

3.0088 CYCLIC BEHAVIOR OF* THULE REINFORCED 
CONCRETE IRC.) FLEXURAL MEMBERS WITH 
HIGH SHEAR 

K. P. POPOV, Univ of California, Eartlii|iijikc Engin. Res. Ctr. 

3.0080 CYCLIC LOADING OF FULL-SIZE CONNEC¬ 
TIONS 

JJ), PRKNDEKOAST, IJ.S. Army. Construction Engin. Res. 
Lab. 

3.0203 EARTHQUAKE EFFECTS ON STRUCTURES 

R.IJ. PRYSGCK, State Materials & Res. Dept. 

3.0012 THE SAN FERNANDO EARTHOUAKE SOILS 
AND GEOLOGIC INVESTIGATIONS IN RELATION TO 
HIGHWAY DAMAGE 

C.B. RALEIGH, U.S. Dept of the Interior, Geological Survey 

3.0123 RANGELY - CALIFORNIA 

ft HAY Univ r*F PnlTn in Enrrtiri mWe Fnoin line C'tr 



liAUTHOtJAKr.S 


INN I Sin 


W.F. MVS, US Dcpl. i'I ('uimm-icc, (Ynlcr lot Kinlilinp 
Icxilnuxlouy 

.5.IIMI1 DiSICiN, SUING, AND CONSIRIU MON € II 
I.OWCOSI HOUSING AND < OMMUNII Y HI HI MINOS 
ro in i ii u wiiiisiani) i-arimuUaki s and 

WINDS I OHMS 

S.I.. ROHIUNS, ll S. Dcpl of Ihc Iiileiini, (iii>!onii.D Snt\r\ 
.5.1)12-1 m.GIONAI. AND Dl-l All M) < ill ASM I \ SID 
OIKS IN I !•(’ | ONK'AI I V A(' 11VI ARI AS CAl ll OK 
NIA 

ROIHNSON, 1 M Ufsf.udi liistlliiU' 

.1.0204 IKMNIDIHS !<M KT I R< III I I IN<. IXISlIWi 
MRIIHil- S1RUCIDRI S l<> RI-DUT Mil SUM 11*11 
llll II Y ID l AIUIU}DAKI DAMADl 


j'.H MIINSlIH . I no m| ( •IiIm.mm I 

( ii 

.Ulll.u Sll \KI Sll >M|M UK |- 

I \U 11 Id 1 \KI HI Ms IV.I W \| N SI' 
I AI I ’i I S\ I KID sill s 

I' II. M ||S MilI . I no m| ( ilil.>im . I i. 11 ,.j 
i li 

.I.MII'Jj AH | I I II \ I I' >V. IN 
I AUlUnl AKI S IN IHI Wl Sll UN I f' 

I’ ll S( MS MU I . I <«' Ml < ..ill. iin , | .i,iii,, 
( u 

.lllll'D Mill ill |< \ 11 ( IN ill MISMiHiR 

I Dll I I I I l I \ n| I < H \| M ill < i iM) 

ll I . M Hl)l I . ImI.h \ 111 .ni.< A .. 


INC. RODAIIA1 Kill, H.ittclK- Meiiintul hisiMul. 

.UI2fi5 SUKVI-V HU'DIll DN SIRIK IIUlAl Dl SIGN 
<)J I'I RING SVSIIMS ANIXOMRoNl NIS 

I ..II. KOKIIM, 1 1 S Dcpl nf llii- Inliiior, Hummii ■>( ll.. I.iin-i 
(Ion 

.1.11115.1 COMPARISON Ol ( '()MI'[ 'III) AND MIA 
SURI I) DYNAMIC RI SI’ONM Ol MON 11( I I I <) DAM 


Con Ir. M IsMU Mi n u iN 1 1 \ si \i .| p 

I (III I < AS Ills! Ill II I DM i HI l >U \ 

('ll. SI I {( >1 / , ( • 'lllllll'l l l Ml ■ > l - ,l X I .III.<n| 
(ll— ,x 

Hl.N.il | \|'l U IMI M \l \ Nl i llll m|(| 
Hi Mil I HI \ I \M \ I HI 1 I \|< IN 

1 AIM HOI SRI RID Dll IK >N 


J.M. ROI'.SSKT, M.iss InM .*1 K-vltnolopx. SUmol nl l npin.-o 
l"K 

.1.022H NONIINI-AK AND ( (1DI-I I D M ISMK II 
I Ir< I S 


M il M I Ii. I m. . i i .hi. ...I ■ I, -i . < 11 
< nil'll II l I l )•• H| M III (l INIU | |< l\ 
Ml >1 ll 'NS I >1 MINI . I Sll I I |l il SRI S 
< SI II i DIM S 


l.ll. ROGKIl.S, IIS Dept of < oimm i. c. I ,u ih.ju.iL. 
Mt-i liniiisiii [ .il> 

A.0156 Al 11V1- DIM 1 ) Ad Ml Nl ON 111) 
CAIAVI-IIAS I Ad | /ONI Al Hill I IMI If 
( AI II ORNIA 

J.C. ROl.I.RR, U S IH pl o| Hu- liili iixi. (n ulojij, ,i| Sni.t v 
.1.1)125 SRI CIA! MK ROI AKUIIJDaKI Nl I WORKS 
Al AHAMA AND II \AS 


A. RYAl.l., Unix o| Nt-vml.i. School ol Mim -i 
.l.()24‘J SRiCJRAl <IIAKA<ITRISII<S AND SlIlISS 
DROR loll MK ROI AIUIIOUAKI S Nl All lAIUSUSS 
RI AK, NIVADA 

A. RVAI.I., Diiiv o| Nt-xiul.i. Silmo] ol Al mi-•> 

.S.025U IAUUK)DAK1- DlSIliml'IlON AND 
MJ-CIIANJSM Ol I ADI I INC t IN llll RAINUnW 
MOUNI AIN-DISM VAI I I V I AIRS'II \V RJ AK AR| a 
( I N IIUI Nl VADA 


M II SI I D. I hi >-r t .hi-.no i I .. tl..,.. ,1.1. 
1 UU’JS SN SI 5 sis HI I 111 si II D s IN 
S SMm i p sms m him « I III l SH 

11 mu sin ■» i-i ! 

II M SI I |). I l.|. , f l .. | nil,.,,. .1,1, 

1 MlW, Mill SKilKtl SNll USSII-IM, 
l»S N SMIl III -.I t i’.-.I SN SI S -.1 \ 

II H S| | I). | i .1,1. ,,., , | .nl,.,,, 

» MU'D \ SISIRI II l| D Kill H ||>| |■ | | 

INi , -.1 i|| | |i ,| | | \t | |i i*. |-i i j | N 11 SI 

.! U M 1 H. I ,1.1 U-.x .1 l. . I. f . i„ o 

4 mi l l t ,i ni u si Hi s ii \s 11 | mi -.i i 

|D SI I» 1 I I ll I S N ss S IV. I SI I SI 

II ( Ml Sll. SI ml. ,.l I 1 , 1 .. S. I.. .1 .1 | 

l IMI-IM Ml SSI HI Sll N I s I ll OS N s x 
ii Hisiii < >i mi i i i.ii un ii 
l Al II i Dl’il \ 


J.C. ,SA VAGI!, l 1 S Di-pt nl (In- Intel un. liroln^i, ,,| Sun,x 
.VIH26 SI RAIN SIUDII-S CAIIIOKNIA. NIVADA. 
MON I ANA 

J.C. NAVAUI-:. D S Dcpl of i|u- Iniciloi. (■,-<i|<>)•), .D Sinxr> 
.1.0127 CRDSIAI. SIRAIN CAIIIOKNIA. NIVADA. 
MONTANA, 1)1 AH AND Nl \V Ml Mi'll 

A.J. SCIIH-F. I'ufiliiL- llnAcnlly. Siliool ol Ai-imunti. s 
.1.(102.5 KI SRONSI Ol ROSVI ll SVS ll KlS lO 1 ill SAN 

J. •' l AWII S/AI S' .AIJ ll/l lAL'l /». ,. i 


K s SR \ | 11 S|. ( .|,f |„., ,f . |,, . | 

Ki ^ i m 

.mil II P’INSSIII SN \l V Sis nl I Hi 
w.\| l S AND SMASH H HI SMS 

ll. SKIRR. I S IR t i ..f il,. |,,i. i, ., i. r , 
UHHJ SN SRI HIS I H H SsIN R Ml I I 
RAH I M ill IMSS J S I M SIK .IN ID Mil 

H ll. SMI HI. I i„. .| 1 iP, s. ),.«■) . f St,, . x 


INVESTIGATOR/AUTHOR 


EARTHQUAKES 


P.D. SNAVELY, U.S Dept of the Interior. Geological Survey 
3.0128 EARTHQUAKE HAZARDS REDUCTION-. 
NORTHWEST AND GEOLOGY OF T HI- 
NORTH WESTERN OLYMPIC PENINSULA, WASHING- 
TON 

M.A. SOZEN, Univ. of Illinois. School of Engineering 
3.0211 EARTHQUAKE EFFECTS ON REINFORCED 
CONCRETE BUILDINGS 

M.A. SOZEN, Univ of Illinois. School of Engineering 
3.0212 EVALUATION OF STRUCTURAL DAMAGE 
CAUSED BY EARTIIOUAKE TOWARD THE 
DEVELOPMENT OF EARTHQUAKE-RESISTANT 
DESIGN (AHBREV) 

W. STAIIDER, St. Louis University. School of Arts 
3,0240 RESEARCH IN EARTH STRAINS AND FOCAL 
MECHANISMS - MISSOURI 

W. STAUDKR, St Louis University, School of Engineering 
3.0241 SEISMIC STUDIES • SOUT H CENTRAL ILLINOIS 
EARTHQUAKE OF NOVEMBER 9, 1968 

K.Y. STEINBRUGGE, U S Dept, of Commerce, Natl. Ocean 
Survey 

3.0002 STUDIES IN SEISMICITY AND EARTHOUAKE 
DAMAOE STATISTICS. APPENDIX A 

K.V. STEINBRUGGE, U.S. Dept, of Commerce, Nall Ocean 
Survey 

3.0025 THE SANTA ROSA, CALIFORNIA, 
HARTHOUAKES OF OCTOBER l. 1969 

K.V. STKINBRUGGK, State I.cgisluliirc 
3.0150 MEETING THE EARTHQUAKE CHALLENGE - 
FINAL REPORT TO T HE LEGISLATURE STATE OF 
CALIFORNIA BY THE JOINT COMMITTEE ON 
SEISMIC SAFETY 

K.V. STEINBRUGGE, U.S. Exec. Office of the Pres., Off. of 
Science & Technology 

3,0200 REPORT OF THE: TASK FORCE: ON 
RARTHOUAKR HAZARD REDUCTION PROGRAM 
PRIORITIES 

i.W. STEWART, U.S. Dept, of the Interior, Geological Survey 
3.0129 AUTOMATIC MICROEAR THOUAKE 

PROCESSING • CALIFORNIA 

(.11. STOKOE, Univ. of Texas, Graduate School 
3.0273 INFLUENCE OF SHAPE AND EMBEDMENT ON 
DYNAMIC FOUNDATION RESPONSE 

\L. STREETER, Univ. of Michigan. School of Engineering 
3.0231 EARTHOUAKE INDUCED TRANSIENT PORE 
PRESSURES IN EARTH DAMS 

,R. SYKES, Columbia University. Lamont Doherty Gcolog. 
Obscrv 

3.0261 SEISMOLOGY AND GLOBAL TECTONICS - A 
STUDY OF SEISMICITY GAPS AND INTRAPLATE 
EARTHQUAKES 


A. SYLVESTER, Univ. of California, School of Letters 
3.0157 AN INVESTIGATION OF THE SEISMICITY & 
KARTHOUAKE HAZARDS OF Till- SANTA BARBARA 
CHANNEL REGION - CALIFORNIA 

J. TAGGART, U.S. Depi. of the Interior, Geological Survey 
3.0167 SEISMICITY AND EARTH STRUCTURE 

S. K. TAKAIIASHI, U.S Navy, Civil Engineering Lab. 

3.0007 PRELIMINARY INVESTIGATION Oh STRUC¬ 
TURAL DAMAGE FROM POINT MUGU. CALIFORNIA 
EARTHQUAKE OF FEBRUARY 21, 1973 

G. TALEBAGHA, Mass. Inst, of Technology. School of En¬ 
gineering 

3.0062 SENSITIVITY ANALYSES AND ORAPHICAL 
METHOD FOR PRELIMINARY SOLUTIONS 

,1. TANG, Univ. of New Mexico. Bureau of Engineering 
Research 

3.0251 PROBABILITY Of- FATIQUF. FAILURE UNDER 
EARTHOUAKE. LOADS 

A.C. TARR, U.S. Dept, of the Interior, Ocological Survey 
3.0051 NATIONAL EARTHQUAKE INFORMATION 
SERVICE- 

A.C. TARR, U.S. Dept, of the Interior, Ocological Survey 
3.0168 SOUTH CAROLINA SEISMICITY PROGRAM 

A.C. TARR, U S. Dept, of Commerce, Nall. Ocean Survey 
3.0222 IMPROVEO BODY-WAVE MAGNITUDES OF 
ALEUTIAN EARTHQUAKES 

T. TENG, Univ. of Southern California. School of Letters 
3.01(14 MICROEAUI IIQUAKE MONITORING IN LOS 

ANGELES AREA 

W. THATCHER, U.S. Dept, of the Interior, Geological Survey 
3.0130 SEISMIC SOURCE STUDIES - CALIFORNIA 

D.A. TIliDEMANN, U.S. Dept, of the Interior. Bureau of 
Reclamation 

3.0183 EFFECTS OF EARTHQUAKES ON SOIL PER¬ 
FORMANCE 

F.C. TOWNSEND, U S Army, Waterways Experiment Station 
3.0234 LIQUEFACTION SUSCEPTIBILITY OF SOILS 
UNDER DYNAMIC AND STATIC LOADING 

M.D. TRIFUNAC, Calif. Inst, of Technology, School of En¬ 
gineering 

3.0147 A STUDY OF STRONG EARTHOUAKE 
GROUND MOTION USINO AN ARRAY OF AC- 
CELKROGRAPHS - CALIFORNIA 

W. TSENG, Univ. of California, Earthquake Engin. Res. Ctr. 
3.0098 ANALYTICAL INVESTIGATIONS OF THE 
SEISMIC RESPONSE OF LONG MULTIPLE SPAN 
HIGHWAY BRIDGES 

UNKNOWN, Calif. Inst, of Technology, Center For Res. Prev. 
Disaster 

tnnnt pahihoi akfs a i 


l CF. 


EARTHQUAKES 

UNKNOWN, State Div of Klines & Geology 
3.001 I URBAN GEOLOGV • PLAN FOR CALIFORNIA • 
THE NATURE. MAGNITUDE. AND COSTS OF 
GEOLOGIC HAZARDS AND RECOMMENDATION'S 
FOR THEIR MITIGATION (ABBREV) 

UNKNOWN, John A illume & Associates 
3.0017 DAMAGE SURVEY, SAN FERNANDO 
EARTHQUAKE OF FEBRUARY 9, 1471 

UNKNOWN, John A Bkinie & Associates 
3.0018 STRUCTURAL EFFECTS OF THE FAIRBANKS, 
ALASKA EARTHQUAKE OF JUNE 21. »9f>7 

UNKNOWN, Natl. Res. Council 
3.0054 EARTHOUAKES RELATED TO RESERVOIR 
FILLING 

UNKNOWN, Mississippi Ark. Tcnn. Council 
3.0069 REGIONAL EARTHQUAKE RISK STUDY. 
TECHNICAL REPORT 

UNKNOWN, Univ. of Alaska, Geophysical Institute 
3.0072 INSTALLATION AND OPERATION OF A 
TELEMETERED SEISMIC NETWORK ON THE 
ALASKA PENINSULA 

UNKNOWN, Los Angeles Co. ftd ofSupvis. 

3.0101 RECOMMENDATIONS DEVELOPED FROM RE¬ 
PORTS OF THE EARTHQUAKE COMMISSION AND 
EARTHQUAKE TASK FORCES • SAN FERNANDO 
EARTHQUAKE (ABBREV) 

UNKNOWN, State Legislature 

3.0IS1 THE SAN FERNANDO EARTHQUAKE OF 
FEBRUARY 4. 1971 AND PUBLIC POLICY 

UNKNOWN, U S Dept, of Commerce, Environ. Research 
Laboratories 

3.0161 A STUDY OF EARTHOUAKE LOSSES IN THE 
SAN FRANCISCO BAY AREA - DATA AND ANALYSIS 

UNKNOWN, U S Dept, of Commerce. Environ. Research 
Laboratories 

3.0162 A STUDY OK EARTHQUAKE LOSSES IN THE 
LOS ANGELES, CALIFORNIA AREA 

UNKNOWN, Natl. Acad, of Sciences 

3.0186 TOWARD REDUCTION OF LOSSES FROM 
EARTHQUAKES 

UNKNOWN, U S. Army 
3.0187 SEISMIC DESIGN FOR BUILDINGS 

UNKNOWN, U.S Dept, of Hou. & Urb. Dev., Fed. Insurance 
Administration 

3.0196 REPORT ON EARTHQUAKE INSURANCE TO 
CONGRESS OF UNITED STATES - PURSUANT TO 
SECTON FIVE OF SOUTHEAST HURRICANE DIS¬ 
ASTER RELIEF ACT 1965 

UNKNOWN, U.S. Dept, of the Interior. Geological Survey 
3.0198 PROGRAM DESIGN-I97I - SAN FRANCISCO 
BAY REGION ENVIRONMENT AND RESOURCES 
PLANNING STUDY 


INVHSTIOATOR/AUTHOR 

UNKNOWN, U.S. Veterans Administration, Hospitals Clini- 
& Reg. Off. 

3.0201 EARTHQUAKE RESISTANT DESIGN REOUIRF 
MENTS FOR VA HOSPITAL FACILITIES 

UNKNOWN, U.S. Dept, of Commerce. Environ. Research 
Laboratories 

3.0223 ALEUTIAN SEISMIC PROGRAM SIHSMOlOGI 
CAL BULLETIN. MARCH 1972 

UNKNOWN, U.S Dept, of Commerce, Environ Research 
Laboratories 

3.0224 ALEUTIAN SEISMIC PROGRAM • SEISMOLOGI- 
CAL BULLETIN, MARCH 1971 

UNKNOWN, U.S Army. Engineer District 
3.0242 MERAMEC PARK LAKE. UPPER MISSISSIPPI 
RIVER BASIN, MERAMEC RIVER. MISSOURI 

UNKNOWN, U S Dept of the Interior. Geological Survey 
3.0247 ALEUTIAN SEISMIC PROGRAM HYPOCENTER 
SUMMARY, OCTOBER I472--APU1L 1973 

UNKNOWN, U.S. Army, Engineer District 
3.0267 LOST CREEK LAKE PROJECT. ROGUF RIVER 
OREGON 

UNKNOWN, Mississippi Ark. Term. Council 
3.0270 REGIONAL EARTHQUAKE RISK STUDY MIS 
SOUR1, ARKANSAS. KENTUCKY. TENNESSEF MIS¬ 
SISSIPPI AREA 

UNKNOWN, Shannon & Wilson Incorporated 

3.0278 SOU- BEHAVIOR UNDER EARTHQUAKE 
LOADING CONDI TIONS 

UNKNOWN, Unknown Inst, or Imliv Grant 
3.0284 DEMONSTRATION OF A TECHNIOUF FOR 
LIMI TING THE SUBSIDENCE OF LAND OVER ABAN¬ 
DONED MINES ROCK SPRINGS, WYOMING 

A.K. VAISII, Univ. of California, Earthquake Etigin. Res. Ctr. 
3.0036 EARTHQUAKE ANALYSIS OF STRUCTURE- 
FOUNDAT ION SYSTEMS 

R. VONIIUKNIi, U.S. Dept, of the Interior, Geological Survey 
3.0131 TECTONIC HISTORY • NORTH PACIFIC CON¬ 
TINENTAL MARGIN - ALASKA 

H.C. WAGNER, U.S. Dept, of the Interior, Geological Snnej 
3.(1132 ACTIVE FAULTS AND GEOLOGIC HAZARDS, 
PT MUGU TO WILMINGTON. CALIFORNIA 

R. E. WALLACE, U.S. Dept, of the Interior, Geological Survey 
3.0133 TECTONICS OF ACTIVE FAULTS - CALIFOR¬ 
NIA AND NEVADA 

S. H. WARD, Univ. of Utah, School of Mines 

3.0276 REGIONAL SEISMICIT Y AND TECTONICS OF 
THE SOUTHERN INTERMOUNTAIN SEISMIC BELT 
WITH EMPHASIS ON THE WASATCH FRONT • UTAH 

J.D. WELLS, U.S. Dept, of the Interior, Geological Survey 
3.0184 HAMILTON 2 DEGREE 

Y.K. WEN, Univ. of Illinois, School of Enainccrine 



INVESTIGATOR/AUTHOR 


EXPANSIVE SOILS 


R.l,. WESSON, U.S. Dept. of the Inierior, Geological Survey 

3.0135 CENTRAL CALIFORNIA SEISMICITY STUDIES • 
CALIFORNIA 

R.V. WHITMAN, Mass Inst, of Technology. School of En¬ 
gineering 

3.0026 DAMAGE STATISTICS FOR HIGH-RISE 
ntJlLDINGS IN THE VICINITY OF THE SAN FERNAN¬ 
DO EARTHOUAKE 

R.V. WHITMAN, Mass Inst, of Technology. School of En¬ 
gineering 

3.0063 DAMAGE PROB ABILITY MATRICES FOR 
PROTOTYPE BUILDINGS 

R.V. WHITMAN, Mass. Inst of Technology, School of En¬ 
gineering 

3.0064 SUMMARY OF METHODOLOGY AND PILOT 
APPLICATION 

R.V. WHITMAN, Mass. Inst, of Technology, School of En¬ 
gineering 

3.0229 SEISMIC DESIGN DECISION ANALYSIS FOR 
EASTERN METROPOLITAN AREAS 

R.V. WHITMAN, Mass. Inst, of Technology, School of En¬ 
gineering 

3.0230 METHODOLOGY AND PILOT APPLICATION 

J.ll. WIGGINS. John K. Wiggins Company 

3.0008 COST-BENEFI T RISK ANALYSIS OF RESEARCH 
BUDGETING FOR EARTHOUAKE HAZARD MITIGA¬ 
TION 

J.ll- WIGGINS, John H. Wiggins Company 

3.0U09 BUDGETING JUSTIFICATION FOR 

EARTHOUAKE ENGINEERING RESEARCH 

J.K. WIGHT, Univ. of Illinois, School of Engineering 

3.0214 SHEAR STRENGTH DECAY IN REINFORCED 
CONCRETE COLUMNS SUBJECTED TO LARGE 
DEFLECTION REVERSALS 

P.E. WILLIAMS, U.S. Depl. of the Interior, Geological Survey 

3.0185 SNAKE RIVER PLAIN. PART H • VOLCANIC 
ROCKS - IDAHO 

E.L. WILSON, Univ. of California, Earthquake F.ngin. Res. Ctr 

3.0099 STATIC AND EARTHOUAKE ANALYSIS OF 
THREE-DIMENSIONAL FRAME AND SHEAR WALL 
BUII. DINGS 

P.II. WIRSCHING, Univ. of New Mexico, Bureau of Engineer¬ 
ing Research 

3.0252 A STATISTICAL STUDY OF SOME DESIGN 
CONCEPTS IN EARTHOUAKE ENGINEERING 

J.ll, WOOD, Calif. Inst, of Technology, Earthquake Engin. Res. 
Lab. 

3.0148 ANALYSIS OF THE EARTHQUAKE RESPONSE 
OF A NINE-STORY STEEL FRAME BUILDING DUR¬ 
ING THE SAN FERNANDO EARTHQUAKE 


M. VVYSS, Columbia University, Lamont Doherty Geolog. Ob- 
serv. 

3.0263 TECTONIC STRESS IN THE EASTERN U.S. BY 
SEISMIC METHODS 

J.T. YAO, Univ of New Mexico, Bureau of Engineering 
Research 

3.0253 ADAPTfVE STRUCTURAL SYSTEMS 

J.T. YAO. Univ. of New Mexico, Graduate School 

3.0254 SEISMIC DESIGN OF BUILDING STRUCTURES 

R.S. YEATS, Ohio University. School of Arts 

3.0264 AGE. GEOMETRY, AND STRESS FIELDS OF 
FOUR MAJOR FAULTS OF THE CALIFORNIA TRANS- 
VERSF RANGES BY EVALUATION OF WF.I.L DATA 

II.Y. Ylill, Univ. of New Mexico. Bureau of Engineering 
Research 

3.0255 DYNAMIC IIF.IIAVIOR OF BILINEAR STRUC¬ 
TURAL SYSTEMS 

II.Y. YEII, Texas A A: M University System. School of En¬ 
gineering 

3.0274 THE EFFECT OF YIELD STRENGTH AND DUC¬ 
TILITY TO FATIGUE DAMAGE 

R.V. YERKF-S, U S Dept, of the Interior, Geological Survey 

3.0006 VAN NORMAN RESERVOIRS AREA. CALIFOR- 
NIA 

F.Y. YOKEL, U.S. Dept, of Commerce, Natl Bureau of Stan¬ 
dards 

3.0193 EARTHOUAKE DFSION FOR MASONRY 
STRUCTURES 

F.Y. YOKEL, U.S. Dept, of Commerce, Natl Bureau of Stan¬ 
dards 

3.0194 DESIGN CRITERIA FOR MASONRY 

l'.Y. YOKEL, U.S. Dept, of Commerce, Building Research Div 

3.0195 FULL SCALE TEST ON A T WO-STORY HOUSE 
SUBJECFFD TO LATERAL LOAD 

EXPANSIVE SOILS 


J.T. ALFORE, State Div. of Mines & Geology 

4.0001 URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE, MAGNITUDE, & COSTS OF OEOLOG- 
1C HAZARDS A RECOMMENDATIONS FOR THEIR 
MITIGATION IABBREV) 

WAV. BROWN, Univ. of Southern Mississippi. School of 
Science 

4.0009 MAPPING OF SURFACE MATERIALS FOR PRE¬ 
DICTING FOUNDATION CHARACTERISTICS IN FU¬ 
TURE DEVELOPMENT OF IIATTIFSBURO 

J.M. CATTERMOLK, U.S. Dept, of the interior. Geological 
Survey 

4.0004 GEOLOGY OF THE RAPID CITY AREA. SOUTH 



EXPANSIVE SOILS 


INVESTIGATOR/ 


L.D. JOHNSON, U.S Amy. Waterways Experiment Station 
4.0002 INFLUENCE OF NEGAIIVE PORE PRESSURE 
DEVEI OPMFNT IN EXPANSIVE: CLAYS ON DAMAGE 
TO MILITARY FACILITIES (AUBREV) 

I..D. JOHNSON, U.S. Amy. Waterways Experiment Station 
4.0003 REVIEW OF LITERATURE ON EXPANSIVE 
CLAY SOILS 

R.D. MILLER, U.S. Dept of the Interior. Geological Survey 
4.0006 SURFfCIAL GEOLOGY OF JUNEAU AND 
VICINITY URBAN AREA. ALASKA 

D. RICHARD, Univ of Denver, Graduate School 
4.0008 UNIVERSITY-INDUSTRY WORKSHOP ON 
HAZARDS AND DAMAGE RELATED TO EXPANSIVE 
EARTH MATERIALS 

R.D. RICHMOND, U.S Dept, of the Interior. Bureau or Recla¬ 
mation 

4.0007 STABILIZATION OF EXPANSIVE CLAYS AND 
SHALES 


J.R. CHRISTIANSEN, U.S. Dept o( Agriculture, Pac 
& Rg. Expt. Sta 

5.0036 CHARACTERISTICS OF PEOPLE WH< 
FIRES SOME PRELIMINARY FINDINGS . C 
NIA 

D.W. COLE, Univ. of Washington, School of Forestry 
5.0047 FIRE ON A FOREST SOIL 

R.W. COOPER, U S Dept, of Agriculture. S.E Fore 
ment Station 

5.0042 DEVELOPMENT OF IMPROVED TECI 
FOR USING PRESCRIBEO FIRE IN SO 
FORESTS 

G.F. COPKI-AND, Old Dominion University. GraduaU 
5.0032 CORRELATION OF SATELLITE AND ( 
DATA IN AIR POLLUTION STUDIES (ABBRE' 

R.C. CORLETT, Univ. of Washington, School of Engi 
5.0024 MECHANISMS OF WILDLAND FIRL S 
SION 


FOREST & GRASS FIRES 


J.T. ALFORK, Slate Div of Mines & Geology 

5.0026 URBAN GEOLOGY PLAN FOR CALIFORNIA ■ 
THE NATURE. MAGNITUDE, & COSTS OF GEOLOG¬ 
IC HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV) 


C.M. COUNTRYMAN, U.S Dept, of Agriculture. Pac 
& Rg. Expt. Sta. 

5.0003 PHYSICAL CHARACTERISTICS OF ( 
AS A WILDLAND FUEL • CALIE-ORNIA 

C.M. COUNTRYMAN, U.S. Dept of Agriculture, Pac 
& Rg. Expt. Sta 

5.0004 FIRE WEATHER AND FIRE BEHAVIOR 
1968 CANYON FIRE - CALIFORNIA 


R.S. ALGER, U S. Navy, Ordnance Laboratory 

5.0012 THE GREAT OAKLAND. LOS ANGELES. AND 
SAN DIEGO FIRES. SEPTEMBER 22 TO 29, 1970 

H.E. ANDERSON, U.S Dept, of Agriculture. Intermtn. For. & 
Rg Exp Sta. 

£.0018 PHYSICAL. CHEMICAL. AND PHYSIOLOGICAL 
PROPERTIES OF FUELS RELATED TO FIRE 
PHENOM ENA 

C.J. AUVIL, U.S. Dept, of Agriculture. Puc. Sw. For. & Rg. 
Expt Sta. 

5.0033 FIRE ENVIRONMENTAL TEST CHAMBER - ITS 
DESIGN AND DEVELOPMENT 

R.G. BAUGHMAN, U.S Dept, of Agriculture, Intermtn. For. & 
Rg Exp. Sta 

5.0019 METHODS FGR THE PREVENTION AND CON¬ 
TROL OF LIGHTNING FIRES 

G.C. BERNARDl, U S. Dept of Agriculture, Pac. Sw. For. & 
Rg. Fxpt. Sta. 

5.0034 FIRES CAUSED BY EQUIPMENT USED DURING 
CRITICAL FIRE WEATHER IN CALIFORNIA, 1962 - 
1971 

V.l. BINENKO, U.S. Air Force, Foreign Technology Division 


C.M. COUNTRYMAN, U.-S Dept, of Agriculture. I 
For & Rg. Exp. Sta. 

5.0006 FOREST FIRE BEHAVIOR - CALIFORNI 

F.N. DAVID, Univ. of California, School of Agricultur 

5.0041 FOREST FIRE STATISTICAL PROBLEM 

J.B. DAVIS, U.S Dept, of Agriculture. Pac. S.W. F< 
Exp. Sta. 

5.0007 FIRE MANAGEMENT SYSTEMS 

J.D. DELL, U.S. Dept, of Agriculture, Pac. Sw. F< 
Lxpt Sta. 

5.0037 REDUCING FIRE HAZARD IN PON 
PINE THINNING SLASH BY MECHANICAL 
ING • OREGON 

W.A. DEUTSCIIMAN, Smithsonian Institution 

5.0013 STUDIES OF IMAGES OF’ SHOR 
EVENTS USING ERTS DATA - ALASKA 

M.L DOOLITTLE, Mississippi St. University, U.! 
Forest Expt. Sta. 

5.0017 RESEARCH AND DEVELOPMENT ( 
PREVENTION TECHNOLOGY (FIRE PREVEN 


IGATOK/AUTHOR 


FLOODS 


EEN, US. Dept, of Agriculture, Puc. Sw. For. & Rg. 
Sta. 

GUIDES FOR FUEL-BREAKS IN THU SIERRA 
'ADA MIXEDeCONIEER TYPE 

SAMORE, Natl. Acad, of Sciences 
CONTRACT FOR PARTIAL SUPPORT OF THE 
1MITTEE ON FIRE RESEARCH 

INKS, U.S. Dept, of Agriculture, North Cen. Forest 
Stn. 

FOREST FIRES IN MISSOURI 

NES, U S. Dept, of Agriculture, North Cen. Forest 
Sta. 

FIRE WHIRLWIND FORMATION OVER FLAT 
AIN 

DY, U.S. Dept of Agriculture, Internttn For. & Rg. 
Stn 

CONTROL AND USE OF FIRE PARTICULARLY 
WILDERNESS, PARK, AND OTHER RECREA- 
iAL AREAS 

SCH, U.S. Dept, of Agriculture. Internitn. For & Rg 
Sta. 

FIRE SURVEILLANCE SYSTEMS FOR THE PE- 
1’ION AND MAPPING OF FIRES 

IANSF.N, US Dept, of Agriculture. S.E. Forest Ex¬ 
tent Station 

DEVELOPMENT OF NEW AND IMPROVED 
CONTROL METHODS FOR SOUTHERN 
•STS 

NSON, Michigan State University, U.S f).A. N. Cen. 
Ex. Stn. 

FIRE CONTROL PLANNING AND FIRE 
/ENTION IN THE NORTHEASTERN UNITED 
r ES 

UPP, U.S Dept, of Commerce. Natl. Weather Service 
OPERATINO PLAN FOR FIRE WEATHER SER¬ 
IN SOUTH CAROLINA 

JEGER, U.S. Dept, of Commerce, Natl. Weather Ser- 

RADAR METEOROLOGY AS A MODERN TOOL 
FOREST FIRE PROTECTION 

CASTER, Colorado Slate University. U.S.D.A. Rocky 
For. Sta. 

NATIONAL FIRE DANGER RATING 

•JPENMUTH, Northern Ariz. University, U.S.DA. 
Min. Forest Sta. 

PRESCRIBED FIRE TECHNOLOGY FOR THE 
HWEST 

US, U.S. Dept, of Agriculture, Pac. Sw, For. & Rg. 
Sta. 


R.w. SANDO, U S. Dept, of Agriculture, North Cen. Forest 
Expt. Sta. 

5.O0I6 FIRE WEATHER & BEHAVIOR OF THE LITTLE 
SIOUX FIRE - MINNESOTA 

MJ. SCIIRDEDER, U S Dept of Agriculture, Pac. S.W For. 
& Rg. Exp. Sta. 

5.0040 FOREST FIRE METEOROLOGY IN THE 
PACIFIC COASTAL REGION 

l\<». SCOWCROFT, U.S. Dept of Agriculture, Pac. Sw. For A 
Rg. Expt. Sta 

5.0039 PROBABILITY FIRE WEATHER FORECASTS 
SHOW PROMISE IN 3-YEAR TRIAL 

UNKNOWN, Natl. Acad, of Sciences 

5.0009 EMPLOYMENT OF AIR OPERATIONS IN THE 
FIRE SERVICES ■ PROCEEDINGS OF A SYMPOSIUM. 
HELD AT ARGONNE NATIONAL LABORATORY (AH- 
BREV) 

UNKNOWN, U.S Dept, of Agriculture. Div. of Administrative 
Mgint 

5.0010 A STUDY OF FOREST SERVICE TELECOMMU¬ 
NICATIONS • VOLUME I • SUMMARY • MAIN STUDY 
RECOMMENDATIONS AND FINDINGS 

R.II. WHITTAKER, Cornell University, School of Biological 
Sciences 

5.0021 A MODEL OF THE FORESTS OF GLACIER NA¬ 
TIONAL PARK, MONTANA 

D.T. WILLIAMS, U.S Dept, of Agriculture, S.F. Forest Ex¬ 
periment Station 

5.0043 THE INFLUENCE OF WEATHER AND CLI¬ 
MATE ON FOREST FIRE OCCURRENCE AND 
BEHAVIOR IN THE EAST AND SOUTH 

R.A. WILSON, U.S. Dept, of Agriculture, Northern Forest Fire 
Lab. 

5.0028 AIRBORNE INFRARED FORES'! FIRE DETEC¬ 
TION SYSTEM 

II.A. WRIGHT, Texas Technological University, School of 
Agriculture 

5.0022 EFFECT OF PRESCRIBED BURNING ON 
WATER YIELD AND QUALITY FROM BRUSH IN¬ 
FESTED LANDS - TEXAS 

G. YAMATE, I l T Research Institute 

5.0044 DEVELOPMENT OF EMISSION FACTORS FOR 
ESTIMATING ATMOSPHERIC EMISSIONS 


FLOODS 


P. AKMLU, Univ. of Massachusetts, Water Resources 
Research Ctr. 

6.0105 FLOOD PROOFING DECISIONS UNDER UN¬ 
CERTAINTY ■ AN APPLICATION TO THE CONNEC- 


FLOODS 


INVESTIGATOR/AUTHOR 


DJ. ALLEK, Cornell University. Water Resou. & Marine Sc. 
Ctr 

6.0334 REDF.SIGNING FLOOD MANAGEMENT - PRO¬ 
JECT AGNES • PHASE I 

D.,l. ALLEE, Slate University of New York. Agricultural Ex¬ 
periment Sta. 

6.0336 THE POLITICAL ECONOMY OF WATER 
RESOURCES 

W. ANDERSON, U S Dept, of tlic Interior, Geological Survey 

6.0230 GEOHYDROLOGIC CONDITIONS AND FLOOD 
POTENTIALS IN THE SINK AREAS OF SOUTH 
WESTERN SEMINOLE COUNTY. FLORIDA 

W.l). ANDERSON, tJ.S. Dept of Agriculture. Natural Resource 
Econ. Div. 

6.0194 ANALYSIS OF LAND USE CONTROL MEA¬ 
SURES 

W.H. ANDREWS, Utah Stale University. Scliool of Social 
Science 

6.01 S3 MODELING THE TOTAL HYDROLOGIC- 
SOCIOLOGIC FLOW SYSTEM OF URIIAN AREAS • 
PHASE III 

W.ll. ANDREW'S, Utah State University. Inst. For Social 
Science Res. 

6.0390 DEFINING THF. ELEMENTS OF THE 
SOCIOLOGICAL SYSTEM RELATED TO DRAINAGE 
PROBLEMS OF URBAN AREAS 

D.G. AREY, IJniv of Pittsburgh, Graduate School 

6.0359 ALTERNATIVE ADJUSTMENTS TO NAT URAL 
HAZARDS 

N.V. ARVANITIDIS, I N T A S A Incorporated 

6.0173 COMPUT ER SIMULATION MODEL FOR FLOOD 
PLAIN DEVELOPMENT • PART II • MODEL DESCRIP¬ 
TION AND APPLICATIONS 

N.V. ARVANITIDIS, INTASA Incorporated 

6.0174 COMPUTER SIMULATION MODEL FOR FLOOD 
PLAIN DEVELOPMENT • PART I ■ LAND USE 
PLANNING AND BENEFIT EVALUATION 

|„ DAJORUNAS, U.S Dept of Commerce, Limnology Division 

6.0207 LAKE HYDROLOGY 

P.J. BARLOW, Stale Comm. & Area Dev. Div. 

6.0309 ZONING ORDINANCE AND SUBDIVISION 
REGULATIONS. FRIARS POINT, MISSISSIPPI 

J.R. BARNARD, Univ. of Iowa, School of Liberal Arts 

6.0018 URBAN GROWTH. RUNOFF, EXTERNALITIES, 
AND INCOME DISTRIBUTION EFFECT'S IN RALSTON 
CREEK WATERSHEDS 

J.R. BARNARD, Iowa Stale University. Water Resources 
Research Inst 

6.0272 ECONOMIC FACTORS AFFECTING CHANGE IN 
THE INTENSITY OF FLOOD PLAIN USE 

C. BARRIENTOS, U.S. Dept of Commerce, National Weather 
Service 


D. R. BASCO, Texas A & M University System, School of En¬ 

gineering 

6.0151 ALTERNATE SOLUTIONS TO WATER 
RESOURCE DEVELOPMENT-A CASE STUDY . 
TEXAS 

L.R. BEARD, U S. Army, Hydrologic Engineering Center 
6.0037 HYDROLOGIC ENGINEERING METHODS FOR 
WATER RESOURCES DEVELOPMENT' - VOLUME I • 
REQUIREMENTS AND GENERAL PROCEDURES 

I. .R. BEARD, Univ. of Texas. Ctr. Res. in Water Resources 
6.0378 TECHNIQUE FOR PROJECTING ALTERNATIVE 

FUTURES FOR WATER RESOURCE PLANNING 

L. A. BENSON, South Dakota Stale University. Remote Sensing 

Institute 

6.0030 MONITORING FI.OOD DAMAGE WITH SAT EL¬ 
LUL IMAGERY 

F.A. HERTI.E, U S. Dept, of the Interior. Bureau of Reclama¬ 
tion 

6.0183 FLOOD HYDROLOGY INVESTIGATIONS 

J. BLACKWELL, State Dept of Community Afrs. 

6.0295 RE-DRAFT OF SEEKONK ZONING BY LAW, 15 
NOVEMBER 1969 

J.VV. BOARD, U.S. Dept, of the Interior. Geological Survey 
6.0372 URBAN HYDROLOGY STUDY • AUSTIN, 
TEXAS 

J.D. BOHN, U.S. Dept, of the Interior, Geological Survey 
6.0373 URBAN HYDROLOGY STUDIES OF SELECTED 
AREAS IN TEXAS • DALLAS, AUSTIN 

C.K. BOWERS, Univ of Minnesota. St. Anthony Falls Hydrl. 
Lab. 

6.0113 FORECASTING RAINFALL AND SNOWMELT 
FLOODS ON UPPER MIDWESTERN WATERSHEDS 

li.l'. BRATER, Univ. of Michigan. School of Engineering 
6.0112 RAINFALL-RUNOFF RELATIONS ON URBAN 
AND RURAL AREAS 

E. F. BRATICR, Univ. of Michigan. School of Engineering 
6.0299 PREDICTION OF THE MAGNITUDES AND 

FREQUENCIES OF FLOODS IN MICHIGAN 

J.P. BREADEN, Univ. of Kentucky, Water Resources Institute 
6.0019 THF. GENERATION OF FLOOD DAMAGE TIME 
SEQUENCES 

W.C. BRIDGES, U.S. Dept, of the Interior. Geological Survey 
6.0233 MAGNITUDE AND FREQUENCY OF FI.OODS 
ON SMALL DRAINAGE AREAS IN FLORIDA 

M. L. BROWN, U.S. Dept, of the Interior. Geological Survey 
6.0164 APPLICATIONS OF' AERIAL MEASUREMENTS 

TECHNIQUES 

R.J, BllRDGE, Univ. of Kentucky, Water Resources Institute 
6.0004 FACTORS AFFECTING RELOCATION IN 
RESPONSE TO RESERVOIR DEVELOPMENT 


IGATOR/AUTHOR 


FLOODS 


JSHY, U.S. Dept of ihc Interior, Geological Survey 
I EFFECTS OF URBAN DEVELOPMENT AND 
TER USE ON THE SANTA ANA RIVER. CAI.IFOR- 

JSBY, U S Dept of the Interior. Geological Survey 
i PERRIS VALLEY URBAN HYDROLOGY STIJ- 
CALIFORNIA 

TCHER, Univ of Texas. School of Engineering 
► OPTIMAL FLOOD ROUTING USING 
CHASTIC DYNAMIC PR(XiRAMMING 

■IP, U.S. Dept of the Interior. Geological Survey 
; FLOOD FLOWS FROM SMALL DRAINAGE 
:AS 

■IP, U S. Dept, of the Interior, Geological Survey 
DEPTH AND FREQUENCY OF FLOODS IN II.- 
CD IS 

ILSON, Univ. of Alaska. Inst of Water Resources 
DEVELOPMENT OF AN ALASKAN CONCEP- 
lL WATERSHED MODEL 

RNS, U.S Dept, of the Interior. Geological Survey 
FI.GOD FREQUENCY STUDY ILLINOIS 

G, Unknown Inst, or Imliv Grant 

REVIEW EMERGENCY RELIEF FILES AND 
VEY THE TREND OF BRIDGE LOSSES DURING 
RM CONDITIONS 

IN<», Fed. City College, Graduate School 

A STATISTICAL SUMMARY OF THE CAUSE 
) COST OF BRIDGE FAILURES 

NG, Purdue University, Water Resources Research 

INITIAL RESULTS FROM THE UPPER WABASH 
UlATJON MODEL 
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Rcsour. 

6.0361 EFFECT OF AGNES FLOODS ON ANNUAL SF- 
RIFS IN PENNSYLVANIA 

J.E. REYNOLDS, Univ. of Florida. School of Agriculture 
6.0066 AN OPTIMUM WATER ALLOCATION MGDFI. 
BASED ON AN ANALYSIS FOR THE KISSIMMEE 
RIVER BASIN • FLORIDA 

V.T. RICCA, Ohio State University. School of Engineering 
6.0348 STREAMFLOW SIMULATION AND FLOOD 
PROFILE DETERMINATION IN OHIO • A PILOT 
STUDY 

R.M. RICE, U.S. Dept, oi Agriculture, Pac S.W. For. & Rg. 
F.xp. Sta. 

6.0041 FLOOD AND SEDIMENT REDUCTION IN 
STEEP UNSTABLE BRUSHLANDS OH THE 
SOUTHWEST 

D. B. RICHARDS, U.S Dept, of the Interior. Geological Survey 
6.0282 EFFECT OF URBANIZATION ON FLOOD RU¬ 
NOFF ■ WICHITA AREA 

J.T. RIEDEL, U.S. Dept, of Commerce, National Weather Ser¬ 
vice 

6.0290 PROBABLE MAXIMUM PRECIPITATION AND 
SNOWMELT CRITERIA FOR RED RlVF.U OF THE 
NORTH ABOVE PEMBINA AND SOURIS RIVER 
ABOVE MINOT. NORTH DAKOTA 

II.C. RIGGS, U.S. Dept, of the Interior, Geological Survey 
6.0215 FLOOD-FREQUENCY AND BASIN PARAMETER 
RELATIONSHIPS IN SMALL DRAINAGE AREAS 

J.P. RILEY, Utah State University. Utah Ctr. For Wtr. Resmir. 
Res 

6.0031 STUDIES IN CONNECTION WITH HYDROLOG¬ 
IC AND RELATED PHYSICAL PROCESSES IN THE 
OLYMPUS COVE AREA OF SALT LAKE COUNTY 

T.G. ROSS, U.S. Dept of the Interior, Geological Survey 
6.0325 FLOOD PLAIN AND PEAK FLOW STUDIES. 
NEW JERSEY 

A. SACHS, Inst. For Defense Analysis 
6.0032 NATURAL DISASTERS OPF.RATIONS 

PLANNING FOR SLOWLY DFVI-t.OPING DISASTERS. 
VOLUME. I 

V.B. SAUER, U.S. Dept, of the Interior. Geological Survey 
6.0139 STATEWIDE FLOOD-FREQUENCY REPORT • 
OKLAHOMA 

V.B. SAUER, U.S. Dept, of the Interior, Geological Survey 
6.0216 WATER RESOURCES INVESTIGATIONS 

E. E. SCHROEDER, U.S. Dept, of the Interior, Geological Sur¬ 

vey 

6.0061 PROGRAM FOR HYDROLOGIC INVESTIGA¬ 
TION OF SMALL DRAINAGE AREAS IN TEXAS 

II.II. SCIIWOB, U.S. Dept, of the Interior, Oeological Survey 
6.0279 FLOOD PROFILES ANO FLOOD-PLAIN INFOR- 


* SMALL DRAINAGE AREAS IN NLW MEXICO 

IABMAN, Virginia Polytechnic Institute. School of 
icullure 

7 PUBLIC CHOICE AND THE DISTRIBUTION OP 
BEFITS AND COSTS OF FLOOD PLAIN REGULA- 
iN - VIRGINIA 

EAFFER, Univ. of Chicago. Center For Urban Studies 
COMMUNITY OOALS ■ MANAGEMENT OP- 
CTUNITIES • AN APPROACH TO FLOOD PLAIN 
NAGBMENT 

EARMAN, U S. Dept, of the Interior, Geological Sur- 

I FLOW REGULATION EFFECTS OF THE 
ILINGTON RESERVOIR FROM THU DAM 
kVNSTREAM TO WESTHOPF, NORTH DAKOTA 

2RMAN, U S. Dept, of the Interior, Geological Survey 
» FLOOD INUNDATION STUDY, WISCONSIN 

1MONS, U.S. Army, Waterways Experiment Station 
I PROTECTION OF NARRAGANSF.TT BAY FROM 
*RICANE SURGES 

INS, Colorado State University, School of Engineering 
INVESTIGATION FOR FLOOD PROTECTION OF 
DGFS 

>fONS, Colorado Stale University, School of Engineer- 

) FLOOD PROTECTION AT CULVERT OUTLE TS 

(»EK, U.S. Dept of the Interior, Geological Survey 
) URBAN HYDROLOGY OF POWAY VALLEY, 
JFORNIA 

KJII, State Water Survey 

\ STREAM FLOW VARIABILITY - ILLINOIS 

IITH, U.S. T cnnesscc Valley Auth. 

S IIEEC11 RIVER WATERSHED PROJECT - TEN- 
>SEE 

IDOVlClt, Univ of Arizona, Graduate School 
!> WORTH OF HYDROLOGIC DATA EOR SHORT- 
LM FORECASTS OF* FLOODS 

W, Auburn University, Center For Urban & Reg. 

i. 

1 STUDY OF GUIDELINES FOR LAND MANAGE- 
NT AND USE OF Fl.OOD-PRONE AREAS IN 
ABAMA 

ULE, U.S. Dept, of the Interior, Geological Survey 
» URBAN HYDROLOGY OF STREAMS IN FAIR- 
< COUNTY 

ENCER, U-S. Dept, of the Interior, Geological Survey 
7 HYDROLOGY OF STREAMS IN ST. LOUIS 
ROPOLITAN AREA 

’AATS, U.S. Dept, of Commerce, Equipment 
elopmnt. Lab. 

4 HYDROLOGIC EQUIPMENT - FLASH FLOOD 

a n k t f»i/pTn < 


IbXAS 

C.II. TATE, U S Dept, of the Interior, Geological Survey 
6.0114 BRIDGE SITE INVESTIGATIONS 

C.H. TATE, U.S Dept of the Interior, Geological Survey 
6.0IIS SPECIAL FLOOD REPORTS • MISSISSIPPI 

A.C, TKDROW, State Div of Water Resources 
6.0328 THE USE OF SYSTEMS ANALYSIS IN THE 
DEVELOPMENT OF WATER RESOURCES MANAGE¬ 
MENT PLANS FOR NF.W YORK STATE • VOI.UME I 

C.A. THOMAS, U.S Dept of the Interior, Geological Survey 
6.0063 FLOOD CHARACTERISTICS OF* SMALL 
DRAINAGE AREAS. IDAHO 

C.A. THOMAS, U S Dept of the Interior. Geological Survey 
6.0254 MAGNITUDE AND FREQUENCY OF FLOODS 
IN SMALL DRAINAGE BASINS IN IDAHO 

M.I). THOMAS, U S Dept, of the Interior. Geological Survey 
6.0103 SMALL S TREAM FLOOD CHARACTERISTICS 

W. THOMAS, U S Dept of the Interior, Geological Survey 
6.0217 INVESTIGATION ON ANALYSIS OF FLOODS 
FROM SMALL WATERSHEDS IN OKLAHOMA 

F. J. THOMSON, Environmental Res Inst. Mich 

6.0208 USE OF' ERTS-1 DATA • SUMMARY REPORT 
OF WORK ON TEN TASKS 

A. TIIORHAUG, Univ. of Miami, School of Marine Science 
6.11070 STUDIES OF THE RED ALGAE IN BISCAYNE 
BAY 

G. II. TOKNF.S, Purtluc University, School of Civil Engin. 

6.0271 WABASH RIVER SYSTEMS MODELS FOR PRO¬ 
JECT MANAGEMENT, PLANNING AND EVALUA¬ 
TION 

J. F. TURNER, U.S. Dept, of the Interior, Geological Survey 
6.0234 HYDROGRAPH MODEL STUDIES OF THE 

HILLSBOROUGH. ALA FI A. AND ANCLOTK RIVER 
BASINS, FLORIDA 

K. UNIIANAND, Utah Slate University, Utah Clr. For Wtr. 

Rc.sour. Res 

6.0154 PRESENT AND POTENTIAL MULTIPLE. USES 
OF CANAL SYSTEMS - PHASE I 

UNKNOWN, U.S. Exec. Office of the Pres., Off. of Emergency 
Preparedness 

6.0002 THE FEDERAL RESPONSE TO TROPICAL 
STORM AGNES; A REPORT TO THE SENATE COM¬ 
MITTEE ON PUBLIC WORKS. SUBCOMMITTEE ON 
DISASTER RELIEF 

UNKNOWN, State Dept, of Pub. Welfare 
6.0008 MENTAL HEALTH SERVICES TO RESIDENTS 
OF FLOOD DISASTER AREAS IN CENTRAL REGION. 
COMMONWEALTH OF PENNSYLVANIA 

UNKNOWN, Hazleton Nanticokc M.H. & M.R. 

6.0009 MENTAL HEALTH SERVICES TO RESIDENTS 
OF FLOOD DISASTER AREAS IN LU/.ERNU-WYOM- 
ING COUNTIES OF THE COMMONWEALTH OF 
PPNN SYI A 1A 


floods 


INVESTIOATOR/AUTHOR 


UNKNOWN, Eastern Peon Psych Institute 

6.0010 TRAINING AND EVALUATION OF MENTAL 
HEALTH SERVICES TO RESIDENTS OF FLOOD DIS¬ 
ASTER AREAS IN COMMONWEALTH OF PENNSYL¬ 
VANIA 

UNKNOWN, Luzerne Wyoming Co M.H Prog 

6.0011 MENTAL HEALTH SERVICES TO RESIDENTS 
OF FLOOD DISASTER AREAS IN LUZERNE-WYOM- 
INC COUNTIES. COMMONWEALTH OF PENNSYL¬ 
VANIA 

UNKNOWN, W A Wahler & Associates 

6.00IS ANALYSIS OF COAL REFUSE: DAM FAILURE 
MIDDLE FORK BUFFALO CREEK, SAUNDERS. WEST 
VIRGINIA • VOLUME I 

UNKNOWN, Upper Miss Riv Comp Comm 

6.0017 UPPER MISSISSIPPI RIVER COMPREHENSIVE 
BASIN STUDY • VOLUME V. APPENDIX I - FLOOD 
CONTROL. 

UNKNOWN, U S Dept of the Interior, Geological Survey 

6.0023 FLOOD FREQUENCY AND HIGH-FLOW STU¬ 
DIES 

UNKNOWN, U S. Dept, of Hou. & Urh Dev., Comm. Dev. 
Disaster Rec Olf. 

6.0024 LOCK HAVEN URBAN RENEWAL PROJECT. 
LOCK HAVEN, PENNSYLVANIA 

UNKNOWN, U S Dept of Ilou & Urb Dev , Comm. Dev 
Disaster Rec. Off 

6.0025 MODEL CITIES ONE - URBAN RENEWAL PRO¬ 
JECT. READING, PENNSYLVANIA 

UNKNOWN, U S Dept of Hou. & Urb Dev , Comm Dev. 
Disaster Rcc. Off 

6.0026 PENNSUSOUFHANNA URBAN RENEWAL 
PROJECT. HARRISBURG. PENNSYLVANIA. HUD 
PROJECT NO. R-634C 

UNKNOWN, U.S. Dept, of Hou & Urb. Dev.. Special 
Recovery Office 

6.0027 MILTON SOUTH. MILTON NORTH AND TUR¬ 
BOT TOWNSHIP DISASTER. URBAN RENEWAL PRO¬ 
JECTS. PENNSYLVANIA 

UNKNOWN, U.S. Dept of Hou k Urb. Dev.. Special 
Recovery Office 

6.0028 DOWNTOWN URBAN RENEWAL PROJECT, 
WILKES-BARRE. PENNSYLVANIA 

UNKNOWN, U.S. Dept of Hou. it Urb Dev., Comm. Dev. 
Disaster Rcc. Off 

6.0029 KINGSTON DISASTER URBAN RENEWAL PRO¬ 
JECT, BOROUGH OF KINGSTON. LUZERNE COUNTY, 
PENNSYLVANIA. JJUD PROJECT NO. R-6I5C 


UNKNOWN, San Diego Co Comp Plan Org 
6.0047 INITIAL WATER. SEWERAGE AND FLOOD 

UNKNOWN, Internal Joint Commission 
6.0052 REGULATION OF GREAT LAKES WATER 
LEVELS REPORT TO THE INTERNATIONAL JOINT 
COMMISSION BY THK INTERNATIONAL GREAT 
LAKES LEVELS BOARD 

UNKNOWN, U.S Army. Corps of Engineers 
6.0054 JACKSON HOLE FLOOD CONTROL PROJECT 

UNKNOWN, U.S Dept of Agriculture, Soil Conservation Ser¬ 
vice 

6.0055 HURRICANE CREEK WATERSHED PROJECT. 
HUMPHREYS AND DICKSON COUNTIES. TENNESSEE 

UNKNOWN, U.S. Dept, of Commerce. Natl. Oceanic A At¬ 
mos. Admin 

6.0056 BLACK HILLS FLOOD OF JUNE 9. 1972 

UNKNOWN, U.S. Dept, of Commerce, Natl. Oceanic A At¬ 
mos Admin 

6.0057 HSSA AND OPERATION FORESIGHT 

UNKNOWN, U S. Dept, of the Interior, Geological Survey 
6.0064 COLLECTION AND ANALYSIS OF STREAM 
FLOW AND RELATED HYDRAULIC DATA YOU 
DESIGN OF HIGHWAY BRIDGES AND CULVERTS • 
IOWA 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey 
6.0069 HYDROLOGIC BASE FOR WATER MANAGE. 
MENT, DADE COUNTY, FLORIDA 

UNKNOWN, Fast Cent. Florida Reg. Conn 
6.0072 ORANGE. SEMINOLE, OSCEOLA COUNIIFS • 
WATER MANAGEMENT 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey 
6.0079 FLOOD INVESTIGATIONS FOR SMALL AREAS 
- IDAHO 

UNKNOWN, U.S. Air Force. Air Weather Service 
6.0081 WATER WARNINGS AND SPECIALIZED 
FORECASTS 

UNKNOWN, Southwestern III. Plan Comm 
6.0084 BACKGROUND SURVEY SURFACE 

DRAINAGE PROGRAM. MADISON. ST. CLAIR, MON¬ 
ROE ANO RANDOLPH COUNTIES. ILLINOIS 

UNKNOWN, Marion Co. Metrop. Dev. Dept. 

6.0087 DRAINAGE AND FLOOD CONTROL PLAN • 
MARION COUNTY, INDIANA SEPTEMBER 1970 

UNKNOWN, U.S. Dept of the Interior, Ovolngical Survey 



UNKNOWN. US. Army. Engineer District 
6.0099 MORGAN CITY, LOUISIANA. AND VICINITY 
(FRANKLIN AND VICINITY ARHA} 

UNKNOWN. U S. Army, Engineer District 
6.0100 RED RIVER EMERGENCY BANK PROTECTION. 
LOUISIANA, ARKANSAS. AND TEXAS 

UNKNOWN, U S. Dept, of the Interior, Geological Survey 
6.0102 FLOODS FROM SMALL DRAINAGE AREAS - 
MARYLAND 

UNKNOWN, US. Army, New England Division 
6.0108 HURRICANE. PROTECTION PROJECT. STRAT¬ 
FORD, CONNECTICUT 

UNKNOWN, U S. Army, New England Division 
6.0109 OPERATION AND MAINTENANCE OE NEW 
BEDFORD HURRICANE BARRIER, MASSACHUSETTS 

UNKNOWN, U S Army, New England Division 
6.0110 OPERATION AND MAINTENANCE OF NEW 
BEDFORD HURRICANE. BARRIER, NEW BEDFORD. 
MASSACHUSETTS 

UNKNOWN, U S. Army, New England Division 
6.011! NF.W LONDON HURRICANE PROTECTION 
PROJECT, NEW LONDON. CONNECTICU T 

UNKNOWN, U S. Army. Waterways Experiment Station 
6.0120 FLOOD-CONTROL PROJECT HOOS1C RIVER. 
NORTH ADAMS MASSACHUSETTS 

UNKNOWN, U S. Army, Lower Miss. Valley Div 
6.0121 FLOOD CONTROL IN TlU ; . l.OWF.R MISSISSIPPI 
RIVER VALLEY 

UNKNOWN, Albuquerque Urban Observatory 
6.0128 FACTORS PERTINENT TO WATER QUALITY 
IN THE ALBUOUF.ROUE METROPOLITAN AREA 

UNKNOWN, Central New York Reg. Pin. Bd. 

6.0133 WATER RELATED ENVIRONMENTAL SLR. 
VICES 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey 
6.0140 INVESTIGATION AND ANALYSIS OF FLOODS 
FROM SMALL WATERSHEDS IN OKLAHOMA 

UNKNOWN, U.S. Atmy, Engineer District 
6.0141 IMG HILL LAKE. BIG HILL CREEK, KANSAS 

UNKNOWN, U.S. Army, Engineer District 
6.0142 (MUCH LAKE. BIRCH CREEK. OKLAHOMA 

UNKNOWN, U.S. Dept, of the Interior. Geological Survey 
6.0143 TEST OF THE ERTS-DATA COLLECTION 
SYSTEM IN THE SUSQUEHANNA RIVF.R BASIN 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey 
6,0147 FLOOD INVESTIGATIONS - TENNESSEE 

UNKNOWN, Slate Div of Comp Planning 
6.0148 COMPREHENSIVE PLAN. CITY OF HAMILTON. 
TEXAS 


UNKNOWN, U.S. Army, Engineer District 
6.0152 PORT AR THUR HURRICANE FLOOD PROTEC¬ 
TION. PORT ARTHUR AND VICINITY, TEXAS 

UNKNOWN, U S Dept of the Interior, Geological Survey 
6.0156 RUNOFF SIMULATION 

UNKNOWN, South Alabama Reg. Plan Comm 
6.0158 A GUIDE FOR REDUCING FLOOD DAMAGE IN 
THE SOUTH ALABAMA REGION 

UNKNOWN, Tuscaloosa Area Conn, of Gov. 

6.0159 FLOOD MANAGEMENT STUDY 

UNKNOWN, Tuscaloosa Area Coun. of Gov 
6.0160 FLOOD MANAGEMENT STUDY 
TUSCALOOSA. PICKENS COUNTY AND MOUND- 
SVILLE. ALABAMA, MAY 1971 

UNKNOWN, U.S. Dept of the Interior. Geological Survey 
6.1)165 DEVELOPMENT OF AERIAL MEASUREMENT 
TECHNIQUES 

UNKNOWN, Glendora City Government 
6.0170 GLENDORA, CALIFORNIA. GENERAL PLAN 
1990 

UNKNOWN. U.S. Army, Engineer District 
6.0172 SANTA ANA RIVER BASIN. FLOOD CONTROL 
PROJECT, FAST TWIN AND WARM CREEK IM¬ 
PROVEMENT 

UNKNOWN, Council on Intorgov. Relations 
(>.0179 GENERAL PLAN REPORT. LAKE RED Bl.UFF 
AREA, CALIFORNIA. 1971 

UNKNOWN, San Diego Reg Comp. PI. Org. 

6.0181 DRAINAGE AND FLOOD CONTROL 
BACKGROUND AND POLICY STUDY • SUMMARY 
REPORT 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey 
(>.0186 PEAK DISCHARGE AND FREQUENCY FOR 
SMALL WATERSHEDS IN COLORADO 

UNKNOWN, U.S. Dept, of the Interior. Geological Survey 
6.0187 FLOOD FREQUENCY IN URBAN AREAS - 
COLORADO 

UNKNOWN, Valley Regional Planning Agcy. 

6.0192 RECOMMENDED REGIONAL PLAN FOR 
SEWERAGE. WATER SUPPLY AND STORM 
DRAINAGE: • CONNECTICUT 

UNKNOWN, U.S. Dept of Agriculture, Soil Conservation Ser¬ 
vice 

6.0195 KANSAS • NORTH SECTOR UPPER WALNUT 
WATERSHED BUTLER AND CHASE COUNTIES 

UNKNOWN, U.S. Dept, of Agriculture. Soil Conservation Ser¬ 
vice 

6.0196 UNION CREEK WATERSHED PROJECT, SOUTH 
DAKOTA 



INVRSTIGATOR/AUTUOR 


FLOODS 

l SkM)UN. l' s IX'pt «f Agriculture, Sot! Conservation Ser- 

HOi l.OW CRFFK WATERSHED PROJECT. 
SOI IH CAROLINA 

ISkNONVN.CS Dept of Agriculture. Soil Conservation Ser- 

6.0198 KANSAS - NORTH SECTOR UPPER WALNUT 
WAIFRSHFI) BU7I.KR AND CHASE COUNTIES 

I SKSOU N. U S Dept of Agriculture, Soil Conservation Ser- 

v tit 

6 0199 NUTWOOD WATERSHED. ILLINOIS 

INKSOWN.US Dept of Agriculture. Soil Conservation Ser¬ 
vice 

6.0200 HURRICANE CREEK WATERSHED STRUC¬ 
TURAL project measure. Kentucky 

l NKNOUN, V S Dept of Agriculture, Soil Conservation Ser- 
'UC 

6 0201 CORNUDAS. NORTH AND CULP DRAWS 
WATERSHED. HUDSPETH COUNTY, TEXAS. AND 
OfI-.RO COUNTY. NEW MEXICO 

l NKNOUN. US Dept of Agriculture. Soil Conservation Ser¬ 
vice 

6.0202 RIG CREEK WATERSHED. KANSAS 

l NKN()U N, U S Dept of Agriculture. Soil Conservation Ser¬ 
vice 

6.020.1 MACADOO ROAD FILL DAM. KANSAS 

l NKNOUN, U S Dept of Agriculture. Soil Conservation Ser¬ 
vice 

6.020-1 STARKWEATHER WATERSHED. NORTH 
DAKOTA 


UNKNOWN', lr S Dept of Agriculture, Soil Conservation Scr- 

l Iv'O 

6-0205 VERDE LANE FLOOD PREVENTION PROJECT 
MEASURE. NEBRASKA 


UNKNOWN, IJS Dept of Agriculture. Soil Conservation Ser¬ 
vice 

6.0206 WHITEWATER CREEK HYDROLOGIC UNIT 
PROJECT MEASURE. CHEROKEE HILLS RC AND D 
PROJECT. OKLAHOMA 

UNKNOWN, U S Dept ol the Interior, Geological Survey 

6.0218 IMPROVEMENT IN FLOOD-FREQUENCY 
ANALYSIS 


UNKNOWN. US Dept of the Interim, Geological Survey 
6.0219 INVESTIGATION AND ANALYSIS OF FLOOD 
SMA,X RRAINAGE BAS,NS 


UNKNOWN. U S Dept of the Interior. Geological Survey 
6.0220 DEVELOPMENT OF HYDROLOGIC DATA NFT 
WORKS IN URBAN ARRAS 


UNKNOWN. U S Dept of the Inter,or. Geological Survey 
6.0221 PROGRAM DESIGN-Wl • SAN ERANCISC 
BAY REGION ENVIRONMENT D i»?£!To5 


UNKNOWN, U S. Water Resources Council 
6.0224 A UNIFORM 7‘EiCT INIQUI: FOR I)L I I:RMINJN(, 
FLOOD FLOW FREQUENCIES 

UNKNOWN, U.S. Writer Resources Council 
6.0225 FLOOD HAZARD EVALUATION CiUlWTlNns 
FOR FEDERAL EXECUTIVE AGENCIES 

UNKNOWN, U S. Wttter Resources Council 
6.0226 REGULAT ION OF FLOOD HAZARD AREAS TO 

reduce: flood losses - volume: i. tarts i-iv 

UNKNOWN, U.S. Wjitcr Resources Council 
6.0227 NEW ENGLAND RIVER llASlNS COMMISSION. 
ANMJAl. REPORT. FISCAL YEAR IV7I 

UNKNOWN, U S. Water Resources Council 
6.0228 OHIO RIVER RA.SIN SURVEY. MAIN RFl'OUTA 
DEVELOPMENT PIUXIRAM. COMMUNICATION 
FROM CHAIRMAN, U. S. WATEU RESOURCES COUN¬ 
CIL (ABflRHV) 

UNKNOWN, U S. Witter Resources Council 
6.0229 FLOOD HAZARD EVALUATION OUIDEI (NTS 
FOR FEDERAL EXECUTIVE AGENCIES 

UNKNOWN, Tiimpa liny Regiounl Flint. Conn. 

6.0232 ZONING REGULATIONS OF THE < IIY OL 
SARASOTA, FLORIDA 

UNKNOWN, Palm Bench Co. Aren Finn. H<l 
6.0235 FLOOD PLAIN ST UDY AND MODE}. 11.001) 

plain ordinance: 

UNKNOWN, Pnlm iicnclt Co. Area Plan. lid. 

6.0236 FLOOD PLAIN ST UDY AND MODET. FI 0(H) 
PLAIN ORDINANCE, MARCH. |‘)72 

UNKNOWN, Middle Georgia Aten Plan. Com. 

6.0245 WAT ER RESOURCES OF MIDDLE GEORGIA 

UNKNOWN, U.S. Dept, of the Imciior, Geological Survey 
6.0251 SPECIAL FLOOD-DATA COLLLOTION 
HAWAII 

UNKNOWN, Macon Co. Regional Plan Comm. 

6.0258 NATURAL CAPAIIII.ITTES - THE FRIENDS 
CREEK SERIES. MACON COUNTY. ILLINOIS 

UNKNOWN, Stephenson Co. Planning Comm. 

6.0260 A COMPREHENSIVE: FLAN LOR STEPHENSON 
COUNTY, ILLINOIS 

UNKNOWN, State Dept, of Rus. & Dev. 

6.0262 PRIORITY AND PLANNING ELEMENTS FOB 
DEVELOPING ILLINOIS WATER RESOURCES 

UNKNOWN, Clyde E. William') & Assne. Inc 

6.0268 ZONING ORDINANCE - KNOX COUNTY INDI¬ 
ANA 

UNKNOWN, Stale Program Dev. Office 
r fl>«» .... . 


uN KNOWN. Lower Minn Riv Wtrshed Dist 
60J02 THF. EFFECTIVENESS OF FLOOD CONTROL 
STRUCTURE OF THE LOWER MINNESOTA RIVER 
WATERSHED DISTRICT 

UNKNOWN, U S. Dept, of the Interior. Geological Survey 
6.0304 FLOOD PLAIN STUDIES-MINNF.SOTA 

UNKNOWN, U S. Dept of the Interior, Geological Survey 
6.0305 FLOOD PLAIN MANAGEMENT STUDIES • 
LOWER MINNESOTA RIVER 

UNKNOWN, U S. Army. Waterways Experiment Station 
6.0313 MISSISSIPPI BASIN MODEL 

UNKNOWN, U.S. Army. Waterways Experiment Station 
6.0J14 DEMONSTRATION OF THE ELECTRIC 
ANALOG MODEL OF THE KANSAS RIVER AT THE 
UNIVERSITY OF CALIFORNIA IN BERKELEY 

UNKNOWN, U S. Army, Engineer District 
6.0315 FORT SCOTT LAKE. MARMATON RIVER. KAN¬ 
SAS 

UNKNOWN, U.S. Dept, of the interior, Geological Survey 
6.0318 STORAGE REQUIREMENTS TO CONTROL 
FLOOD FLOWS OF MISSOURI STREAMS 

UNKNOWN, U S Dept, of the Interior. Geological Survey 
6.0319 HYDROLOGY OF STREAMS IN ST. EOUIS 
COUNTY • MISSOURI 

UNKNOWN, U.S. Army, Engineer District 
6.0320 MERA.MEC PARK LAKE, UPPER MISSISSIPPI 
RIVER BASIN, MERAMCC RIVER. MISSOURI 

UNKNOWN, U.S. Dept of the Interior. Geological Smvcy 
6.0326 DETERMINATION OF FLOOD PEAKS. FLOOD 
PROFILES, & FLOOD INUNDATION - NEW JERSEY 

UNKNOWN, U.S. Dept of tile Interior. Geological Survey 
6.0327 FLOOD FREQUENCY STUDY IN NEW MEXICO 

UNKNOWN, Slate Off. of Plan Services 
6.0329 STREAMS AND DRAINAGE BASINS - FULTON 
COUNTY. NEW YORK 

UNKNOWN, State Off. of Plan Services 
6.0330 PUTNAM COUNTY OFFICIAL MAP 
PROPOSALS FOR REVISION AND EXPANSION 

UNKNOWN, Aurora Planning Board 

6.0332 COMPREHENSIVE Pl.AN - REPORT C. IMPLE¬ 
MENTATION • VILLAGE OF EAST AURORA, N.Y., 
TOWN OF AURORA, N Y. 

UNKNOWN, Gcitcscc Finger Lake Reg. Board 
6.0340 DRAINAGE SIUDY • INVENTORY AND ANAL¬ 
YSIS 

UNKNOWN, Stnto Water Resour. Board 
6.0350 APPRAISAL OF THE WATER AND RELATED 
LAND RESOURCES OF OKLAHOMA - REGION EIGHT 
• 1971 


UNKNOWN, Clatsop Tillamook Intergov 
6.0352 FLOOD PLAIN ANALYSIS AND DISASTER STU¬ 
DY. CLATSOP AND TIU.AMOOK COUNTIES. 
OREGON - 1972-1973 

UNKNOWN, Lincoln Co. Planning Dept. 

6.0354 DEVELOPMENT IN FLOOD-PRONE AREAS OF 
LINCOLN COUN TY. OREGON AUOUST. 1973 

UNKNOWN, U.S Dept of the Interior. Geological Survey 
6.0357 THE EFFECT OF GROUND-WATER CONDI¬ 
TIONS ON LOCAL FLOODING IN THE KINGSTON 
AREA, PENNSYLVANIA 

UNKNOWN, U.S Army. Engineer District 
6.0358 FLOOD-PROOFING REGULATIONS 

UNKNOWN, State Planning Board 
6.0362 FLOOD CONTROL STUDY OF RIO GRANDE DE 
MANATI, MAN ATI AND BARCELONETA. PUERTO 
RICO 

UNKNOWN, State Planning & Orants Div 
6.0363 MYRTLE BEACH, SC • COMPREHENSIVE 
DEVELOPMENT PLAN 

UNKNOWN, U.S. Dept, of the Interior. Geological Survey 
6.0364 El.OOD PLAIN INUNDATION 

UNKNOWN, U.S Dept, of the Interior. Geological Survey 
6.0365 FLOOD FREOUFNCY OF SMALL AREAS • 
SOUTH CAROLINA 

UNKNOWN, U.S. Dept of the Interior, Geological Survey 
6.0366 INVESTIGATION AND ANALYSIS OF FLOOD 
HYDROGRAPHS FROM SMALL DRAINAGE BASINS 
IN SOUTH DAKOTA 

UNKNOWN, State Planning Commission 
6.0369 ZONING ORDINANCE, HUNTINGDON. TEN¬ 
NESSEE 

UNKNOWN, U S Dept, of the Interior, Geological Survey 
6.0377 URBAN HYDROLOGY STUDY • SAN ANTONIO, 
TEXAS 

UNKNOWN, Texas A & M University System, Water 
Resources Institute 

6.0379 WATER FOR TEXAS - URBAN WA'IP.R 
RESOURCES PLANNING AND MANAGEMENT - THE 
PROCEEDINGS OF THE ANNUAL CONFERENCE 
HELD AT SAN ANTONIO (ABI3REV) 

UNKNOWN, U S. Coastal Bend Reg Comm. 

6.0380 OSO CREEK TECHNICAL ASSISTANCE STUDY 
• PRELIMINARY STUDY ON THE PROBLEMS AND 
OPPORTUNITIES FOR DEVELOPMENT OF OSO 
CREEK AND OSO BAY 

UNKNOWN, Texoma Regional Planning Conim. 

6.0381 SOIL AND WATER CONSERVATION NEEDS IN¬ 
VENTORY, COOKE, GRAYSON AND FANNIN COUN¬ 
TIES, TEXAS 


mokpiioiogy in the central APPALACHIAN 
REGION VIRGINIA 

l SKMtW N, U S Army. Corps of Engineers 
A 0405 H.OOD HAZARD INFORMATION • BUFFALO 
CRlf-K. IOOAN COUNTY. WEST VIRGINIA POST- 
DISAS H R CONDI riONS 

\ NKNOW.N. I S Dept of the Interior, Geological Survey 
60415 SII'DY OF HOOD HYDROGRaPHS FOR 
SMAl I. DRAINAGE BASINS IN WYOMING 

A.O. WAANANLN, Stale Dept of Transportation 
6.0043 FLOODS FROM SMALL DRAINAGE AREAS IN 
CALIFORNIA 

CO. W AANANEN, U S f)epl »if the Interior. Geological Sur¬ 
rey 

6 0176 WOODS FROM SMALL DRAINAGE AREAS • 
CAI IFORNIA 


w/vreis . 

IN NORTH CAROLINA 

D.M. WELLS, Texas Tcclinologic.il II 
Resource.* Center 

6.03B7 VARIATION OF HR HAN RUNOI 
TION AND INTENSIFY OF STORMS - 

J.D. WELLS, U S Dept, of the Inlet tor. Gcnh 
6.0188 HAMILTON 2 DFGUFL 

B.II. WHETSTONE, U S. Dept of llie Interim 
vcy 

6.0222 INVESTIGATION AND ANAI.Y5 
FROM SMALL OUAINAGH AREA 
CAROLINA 

W. WHIPPLE, Rutgers the Stale University, 
Research Inst. 

6.0324 ECONOMIC BASIS FOR WAIT- 
ANALYSIS 


J.J. t' ALl.TI, Una of Minnesota. School of Agriculture 
6.0306 SOCIO-ECONOMIC IMPLICATIONS OF ALTER¬ 
NATIVE WATER RESOURCES POLICIES IN M|N- 
NFSOI A 


H.C. WIBIIEN, U S Dept of Hie Interior, Geo 
6.0371 INVESTIGATION Ol- Till: MAI 
FREQUENCY OF FLOODS ON SMAl.I 
TENNESSEE 


A. W MIRY. Bullitt Co Planning Comm 
6-H2H6 FLOOD PLAN FOR BULLITT COUNTY. KFN- 
TL'CKY 

I..A. W AlfK. U S Dept of the Interior. Geological Survey 
6-0020 FLOOD OF JULY 17. 1972 IN GALLUP. NEW 
MEXICO 


W.R. WALKER, Virginia Polytechnic Institute. Graduate 
Scht.nl 

6.0013 EVALUATION OF FLOOD INSURANCE IN A 
DISASTER AREA 

W.R. WALKER. Virginia Polytechnic Institute, Water 
KcSnutcvs Research Ctr 

6.0.WH FLOOD DAMAGE ABATEMENT- EEDbRAL 
ASSN TANCE TO LOCAL GOVERNMENT 

W.R. WAl.KKR, Virginia Polytechnic Institute. Water 
Resources Research Ctr 

6.0399 FLOOD DAMAGE ABATEMENT STUDY FOR 
VIRGINIA 

J.R. WALLACE, Georgia Inst of Technology. Environmental 
Resources Center 

6.0242 THE EFFECTS OF LAND USE CHANGE ON 
I HI: HYDROLOGY OF AN URBAN WATERSHED 


R. WANT., L'nis of Hawaii, Water Resources Research Ctr 
6.007H INSTANTANEOUS UNIT HYDROGRAPH ANAL- 

vsis of Hawaiian small watersheds 


H.F.. WASSON, U S. Dept of the Interior, Geological Survey 
6.0JIO CITY OF JACKSON. MISSISSIPPI. WATI 


RESOURCES STUDY 


K. 


E. WKBHF.R, II S Dept of the Interior. Geological Survey 
6 ''^Lr 000 HYDR0L0GY OF SMALL DRAINAGE 


I). WILKES, Univ. of Mnssaeluisclt.s, Mnu «Vc 
Inst 

6.0293 LEGAL ISSUES ON ECONOMIC 
OF THE CONNECTICUT RIVER M.OOL 

D. WILKES, Univ. of Massachusetts, W 
Research Ctr. 

6.0294 LEGAL FACTORS IN EC’ONOMl 
ING OF LOCAL FLOODPLAIN h 
DEVICES IN THE CONNECTICUT RIVE 

G.K. Wll.LFKF, Georgia Inst, of Tcchnnlngy 
Resources Center 

6.0243 A PROGRAM I DU METROPOI. 
MANAGEMENT 

CJ.L. WILLIAMS, Lockwood Andrews & Newn 
6.0385 PALACIOS COMPREHENSIVE 1*1. 
• SUMMARY REPORT 

P. WILLIAMS, U S. Dept of Commerce, Nut 
vice 

6.0391 FLASH FLOOD FORECASTING A 
PROGRAM IN THE WESTERN REGION 

T.T, WILLIAMS, Montana State Univeisity. Vi 
Research Ctr 

6.0126 DEVELOPMENT OF AN OPMRAT 
FOR MONTANA’S WATER RUSOURC 
CREEK RESERVOIR OPERATION 

J. A. WILSON, loivn State University, Wi 

Research Inst. 

6.0089 PLANT SPECIES AS WILDLIFE 
EROSION CONTROL ON ’MUDI-I AT* 
LARGE RESERVOIR SYSTEMS 

K. V. WILSON, U.S. Dept, of the Interior, Gealo 
6.0065 FLOOD FREQUENCY IN SMALI 

AREAS - MISSISS PP 


INVtSTItiA I (JK/AU I MUK 


HURRICANES 


K.V. WII.SON, U S- Dept of the Interior, Geological Survey 
6.0311 CITY OF JACKSON WATER RESOURCES 
STUDY 

D.A. YAN'GGEN, Univ of Wisconsin, Water Resources Center 
6.0413 THE USE OF DETAILED SOILS INFORMATION 
FOR DELINEATING AND REGULATING FLOOD 
PLAINS • LEGAL AND ADMINISTRATIVE CON¬ 
SIDERATIONS 

V. YEVJF.VICH, Colorado State University, School of En¬ 
gineering 

6.0190 HYDROLOGY OF SMALL WATERSHEDS 


HAIL 

J.T. Al.FORE, State Div of Mines & Geology 
7.0009 URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE, MAGNITUDE. & COSTS OF GEOLOG¬ 
IC HAZARDS A RECOMMENDATIONS FOR TIIFIR 
MITIGATION (ABBREV) 

C.E. ANDERSON, Univ of Wisconsin. School of Natural 
Sciences 

7.0018 STUDY OF THE FEATURES AND ENERGY 
BUDGETS OF NORTHEASTERN COLORADO HAIL¬ 
STORMS - ALSO. WISCONSIN 

L. BOONE, Univ. of Nebraska. U S D.A. Nat. Resour. Ec. Div 
7.0005 ECONOMIC AND INSTITUTIONAL CON¬ 
SIDERATIONS OF SUPPRESSING HAIL 

L..M. DOONF., U S. Dept, of Agriculture, Economic & Stat 
Analysis Div 

7.0001 ESTIMATING CROP LOSSES DUE TO MAN. 
STATISTICAL SUPPLEMENT TO AGRICULTURAL 
ECONOMIC REPORT NO. 267 

L.M. BOONE, U.S. Dept of Agriculture, E.conomie Research 
Service 

7.0007 ECONOMIC AND INSTITUTIONAl CON¬ 
SIDERATIONS OE SUPPRESSING HAIL 

S.A. CHANGNON, State Water Survey 

7.0008 STUDIES OE HAIL DATA IN j 07G-72 - ILLINOIS 

J.W. FIROR, Natl. Center For Atmosph Res 

7.0010 NATIONAL HAIL RESEARCH EXPERIMENT 
SUPPORT FOR 1973 - COLORADO 

L.O. GRANT, Colorado Slmc University, School of Engineering 
7.0013 EXTENDED AREA EFFECTS FROM LOCAL 
WEATHER MODIFICATION 

L.A. JONHS, U.S. Oept. of Agriculture, Farm Production 
Economics Div. 

7.0002 MEASUREMENT AND ANALYSIS OF FARM 
RISKS. LOSSES, AND INSURANCE 

G.M. MORGAN, Univ. of Illinois, School of Liberal Arts 

7.0015 DESIGN OP HAIL SUPPRESSION EXPERIMENT 
IN ILLINOIS 


C..VL SAKAMOTO, U.S Dept of Commerce, Natl Weather 
Service 

7.0016 "THUNDERSTORMS AND HAIL DAYS PROBA¬ 
BILITIES IN NEVADA 

P.T. SCIIICKLDANZ, Stale Water Survey 
7.0003 A STUDY OF CROP-HAIL INSURANCE 
RECORDS FOR NORTHEASTERN COLORADO WITH 
RESPECT 'TO THE DESIGN OF THE NATIONAL HAIL 
EXPERIMENT 

UNKNOWN, Natl Center For Atmosph. Res 
7.0011 THE NATIONAL HAIl. RESEARCH EXPERI¬ 
MENT SUMMER 1973 SUMMARY REPORT 

UNKNOWN, U.S. Natl Science Foundation 
7.0014 NATIONAL HAIL RESEARCH EXPERIMENT • 
COLORADO, NEBRASKA. WYOMING 

J.J. VORST, Purdue University, Agricultural Experiment Stu 
7.0004 SOYBEAN PHYSIOLOGY AND MANAGEMENT 

II. WEICKMANN, IJ.S Dept, of Commerce, Environ. Research 
Laboratories 

7.0012 HAIL AND LIGHTNING • COLORADO 

J.A. YOUNG, Bundle Memorial Institute 
7.0017 TRACER S'lUDIES IN THE. NATIONAL HAIL 
RESEARCH EXPERIMENT (NHRL) 


HURRICANES 

F.M. AMDKI-AAI., Univ of California. School of Engineering 
8.0051 PRELIMINARY REPORT ON AN ANALYSIS OF 
PROJECT II DATA (WAVE FORCES ON A PILE), 
HURRICANE CARLA. GULP OE MEXICO 

J.T. ALFORD, Stale Div of Mines & Geology 
8.0018 URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE, MAGNITUDE. & COS TS OF GEOLOG¬ 
IC HAZARDS & RECOMMENDATIONS TOR THEIR 
MI IIGATION (ABBREV) 

I..G. ANDERSON, Univ of Miami. School of Marine Science 
8.0006 APPLICATION OF ECONOMIC ANALYSES TO 
HURRICANE WARNINGS TO RESIDENTIAL AND 
RETAIL ACTIVI TIES IN THE tJ. S GUJ.E OF MEXICO 
COAS TAL REGION 

U.A. ANTIILS, Penn State University, School of Earth 
Sciences 

8.0125 NUMERICAL STUDIES OF RAINI3AND CIRCU¬ 
LATIONS IN TROPICAL CYCLONES 

D.G. ARKY, Univ. of Pittsburgh. Graduate School 

8.0124 ALTERNATIVE ADJUSTMENTS TO NATURAL 
HAZARDS 

T.W. UILHORN, Gulf Univ. Res. Consortium 
8.0049 THE USE OF GRASSES FOR DUNE S TABILIZA¬ 
TION ALONG THE GULF" COAST WITH INITIAL 
EMPHASIS ON THE TEXAS COAST 



PORT : fcHfcll* 
HOIS CURRENTS. 
MO\ 


u? — - 

SAI.INITIKS. AND DYE DISPER- 


\S .M. BOHR. V S Arm>. Waterways Experiment StJ,,on 
xonw GAl VFSfON HAY HURRICANE SURGE • RH- 
* PORT i ffWIS OF UAKRIbRS ON TIOES. CUR. 
RIMS. SALINITIES. AND DYE DISPERSION (AB- 
BRF.V) 


BR BOtWNK. U S Acmv. Co.ntal Engin Res Center 
« 0072 SIORM SURGE ON THE OPEN COAST - FUN¬ 
DAMENTALS AND SIMPLIFIED PREDICTION 

j. BOTTOMS. U S Dept of Commerce. Natl Wejilier Service 
8.0097 GIANT WAVES HIT HAWAII 


N.J. RROGDON. U S Army. Estuaries Division 
8.0013 TEXAS COAST HURRICANE SURGE MODEL 
STUDIES 

N.J. RROGDON. U S Army. Watcrunys Experiment Station 
8.0040 GALVESTON HAY HURRICANE SURGE STUDY 
BARRIERS ON HURRICANE SURGE HEIGHTS • 
HYDRAULIC MODEL INVESTIGATION 


(J.E. CARRIER, Harvard University, School of Arts 
yin NAVY ENVIRONMENT • FLUID MECHANICS 
RESEARCH 


C.E. CHATHAM, U S Army, Waterways Experiment Station 
8.0041 WAVE AND SURGE CONDITIONS ALTER 
PROPOSED EXPANSION OF MONTEREY HARBOR. 

Monterey. California • hydraulic model in- 

VESflGATlON 


HURRICAMi AAifNf.r> jvm: » ■ • *• 

P. DEKOARAimOlAN, T R W Incorporated 
8.0054 TROPICAL CYCl.ONL ENERGY T RANSIT R 

R.I). D1KKER.S, IJ.S. Dept of Commerce, HuMJinp Rc^circl; 
Div 

8.0074 HURRICANE CAMll.LH - AUGUST 

V.F. DVORAK, US. Dept of Commerce. Null- l-iivlmo S.ikI- 
tite Scrv. 

8 0O7S A TLCHNIOUE FOR HIE ANA! YSIS ANO 
FORECASTING OF TROPICAL CYCLONE INJI.NSI- 
TIES FROM SATELLITE PICTURES 

C.C. ICAST'FRBROOK, Calsjmn Corporation 

8.0121 CASE STUDIES OF COASTAL CONVECTIVE 
ST ORMS AS OBSERVED RY DOPPLER RADAR 

M.A. ESTOQUE, Univ. of Miami. School of Marine Science 

8.0006 hurricane: modification nv (t.oi;i> 

SEEDING 

F.E. FtNDKIJ., 'F R W Incorporate*! 

8.0OS5 TROPICAL CYCLONES 

R.W. LETT, IJ.S. Navy. Fnviion. Pred Res Inerlity 
8.0053 TROPICAL CYCLONE MOVEMFNI 

FORECASTS BASED ON OBSERVATIONS l ROM 
SATELLITES 

A.F. FLANDERS, IJ.S. Dept, of Co.. OB', of H)ili.%y 

8.0IOB VISUAL, III. AND DAT A CO! Ll*(’I ION CAI.V 
BILITIHS OF THE OOFS SATIT.I.11'L 


STL C'DLGAN. U S Navy. Postgraduate School 
8.0052 FURTHER VERIFICATIONS OF AND EXPERI¬ 
MENTS TO IMPROVE THE MODIFIED HATRACK 
SCHEME FOR FORECASTING THE MOTION OF' 
TROPICAL CYCLONES 

I). CORRF.LL, Smilh«ontan Institution 
8.0003 EFFECTS OF TROPICAL STORM AGNES ON 
THE CHESAPEAKE BAY 


L.l\ FORTSON, U S Army. Wntenvnyx Experiment Station 
8.0042 WAVE AND SURGE: ACTION, MONTI M Y 
HARBOR. MONTEREY. CALIFORNIA • MODII IN' 
VESTTGATTON 

W.T. FOX, Williams; College. Griuluate .School 
R.0IJ8 PROFILE. OF' A SIORM • WIND. WAVES AND 
EROSION ON TTII-: SOU ITIFA.STTTIN SHORE OF I AKL 
MICHIGAN 


M.E. CRISWF.LL, U S Army, Waterways Experiment Station 
8.0014 SURVEY OF GULF COAST STRUCTURAl 

DAMAGE RESULTING FROM HURRICANE CAMILLE 
AUGUST l%9 

ILL. CRUTCHER, US Navy, Weather Service Command 
8.0080 ATLANTIC TROPICAL CYCLONE STRIKF. 

PROBABILITIES • VOLUME I • 24 HOUR MOVEMENT 

ILL. CRUTCHER. US. Navy. Weather Service Command 
8.0081 ATLANTIC TROPICAL CYCLONE STRIKE 

PROBABILITIES - VOLUME H - 48 HOUR MOVEMENT 

ILL. CRl’TCIlKR, U S Navy, Weather Service Command 
8.0082 ATLANTIC TROPICAL CYCLONE STRIKE 

PROBABILITIES • VOLUME III - 72 HOUR MOVF 
MENT 


ILL. CRUTCHER, U S Dept of Commerce. Natl. Climatic 
Center 


8.0122 All.ANTIC 
PROBABILITIES 
IMF MONTH OF 


TROPICAL CYCLONE STRIKF 
(FOR SELECTED STATIONS AND 
SEPTEMBER) 


N.L. FRANK, U.S Dept of Commerce, Null. Ilui rkaiic Center 
8.0084 ATLANTIC TROPICAL SYSTEMS <>L J*»72 

T.T. ITIJITA, Univ. of Chicago, School of Physic,il .Science* 
8.0100 PROPOSED CHARACTERIZATION OK I OR- 
NADOES AND HURRICANES RY AREA AND IN I I N 
SlTY 

R.C. GENTRY, U.S. Dept, of Commerce, Environ. UeHwtcli 
Laboratories 

8.0057 HURRICANE MODIFICATION 

R.C. GENTRY, U.S Dept, of Commerce, Environ Research 
Laboratories 

8.0058 TROPICAL METEOROLOGIC PROIII l-.MS 

R.C. GF.NTRY, U.S. Dept, of Cormncrce, Natl. Hurricane Res 
Lab. 

8.0085 hurricane: DEimir: modification experi¬ 
ments. AUGUST l Of*) 

C.R. GOODWIN, IJ.S. Dept of the Interior, Geological Sun 
8.0027 ESTUARINE HYDROLOGY OF TAMPA HAY 


, n -V'£STIGATOR/AUTHOR 

H M. GRAY, Colorado Stole University, School of Engineering 

g0066 INVESTIGATION OF SATELLITE OBSERVED 
TYPHOON-HURRICANE CLOUD CLUSTERS AND 
FLOW FEATURES 

W.M. CRAY, Colorado State University, School of Engineering 

8.0067 STUDIES OF CUMULUS HEATING AND THE 
CISK MECHANISM 

j.V. HAI.I., U.S. Army, Coastal Engiti. Res. Center 

0.0019 CONCRETE BLOCK REVETMENT NEAR 
BENEDICT, MARYLAND 

W. HARRISON, Virginia 8nst. of Marine Sei 

8.0134 FORECASTING STORM-INDUCED BEACH 
CHANOFS ALONG VIRGINIA'S OCEAN COAST 

T.C. HILL, U S. Army, Waterways Experiment Station 

8.0119 JAMAICA It AY HURRICANE BARRIER STUDY 
NEW YORK 

J.R. HOPE, U.S. Dept, of Commerce, Natl. Weather Service 

8.0Q06 COMPUTER METHODS APPLIED TO ATLAN¬ 
TIC AREA TROPICAL STORM AND HURRICANE CLI¬ 
MATOLOGY 

8 .R. JARYINKN, U.S. Dept, of Commerce. Natl Hurricane 
Center 

0.0087 OBJECTIVE ANALYSIS OK SEA SURFACE TEM¬ 
PERATURES LSST) 

B. R. JARVINKN* U S. Dept of Commerce, Natl Hurricane 

Center 

8.0008 CIRCULATION FEATURES OF TROPICAL 
CYCLONES 

O.R. JARVINEN, U.S. Dept, of Commerce, Natl Weather Ser¬ 
vice 

0.0129 OBJECTIVE ANALYSIS OF THE SEA SURFACE 
TEMPERATURE 

C. P. JKLFSNIANSKI, U.S. Dept, of Commerce, Weather 

Modification Prg. Off. 

8.0059 A PRELIMINARY VIEW OF STORM SURGES 
BFFORF AND ALT ER STORM MODIFICATIONS 

C.P. JELESNIANSK8, U S. Dept, of Commerce, Techniques 
Development Lab. 

8.0109 TROPICAL STORM SURGE FORECASTING 

C.P. JELKSN8ANSKI, U.S. Dept of Commerce, Techniques 
Development Lai). 

0.0110 SPECIAL PROGRAM TO LIST AMPLITUDES OF 
SUROES FROM HURRICANES • I. LANDFALL 
STORMS 

C.P. JELKSNIANSKI, U.S Dept of Commerce, Techniques 
Development Luh. 

0.0111 SPECIAL PROGRAM TO LIST AMPLI TUDES OF 
SURGES FROM HURRICANES - PART 2 GENERAL 
TRACK AND VARIANT STORM CONDIT IONS 

LR. JOHNSON, Univ. of Wisconsin, Graduate School 

0.0137 ENERGY, MASS AND ANGULAR MOMENTUM 
Minr.rrc r vro ATDOmrA i rvn ONPe 


HURRICANES 

J.L. KING, U.S Natl Aero & Space Adm , Goddard Space 
Flight Center 

8.0104 MICROWAVE METEOROLOGY 

A. KUO, Virginia Inst, of Marine Sci 
8.0135 OPERATION AGNES 

Y. KURIHARA, Princeton University. Graduate School 
80120 MICRO AND MESCSCaU: GEOPHYSICAL 
FLUID DYNAMICS 

R.D. MARS8IALL, U.S Dept of Commerce, Natl. Bureau of 
Standards 

8.0076 HURRICANE EFFECTS ON PORT FACILITIES 

E.C. MCNAIR, U.S. Army, Waterways Experiment Station 
8.0043 DISCHARGE CHARACTERISTICS OF HUR¬ 
RICANE BARRIERS. WAREHAM-MARION. MAS¬ 
SACHUSETTS - HYDRAULIC MODEL INVESTIGA¬ 
TION 

A.R. MEALS, U.S Air Force, Environ. Tech Appl Center 
8.0071 A SURVEY OF AVAILABILITY OF HUR¬ 
RICANE/TYPHOON PACKAGES AND ASSOCIATED 
DATA 

A. J. MEHTA, Univ of Florida, School of Engineering 
8.0024 KENNEDY SPACE CENTER OCEAN BEACH 

EROSION • FLORIDA 

B. I. MIL8.ER, U S Dept, of Commerce, Natl Hurricane 

Center 

8.0089 PREDICTION OF HURRICANE DEVELOPMENT 
AND MOVEMENT WITH A HAROCI.INIC MODEL 

P. MONT JOY, Coast Code Administration 
8.0010 REGIONAL CODE ENFORCEMENT - HAN¬ 
COCK, HARRISON AND JACKSON COUNTIES. MIS¬ 
SISSIPPI 

T. MURAKAMI, Univ of Hawaii, School of Arts 
8.0098 USE OE SATELLITE DATA IN STUDIES OF 
TROPICAL DISTURBANCES 

T. MURAKAM8, Univ. of Hawaii. School of Arts 

8.0099 THEORETICAL ANALYSIS OF LARGE-SCALE 
T ROPICAL DISTURBANCES 

V.A. MYERS, U.S. Dept, of Commerce, National Weather Ser¬ 
vice 

8.0112 JOINT PROBABILITY METHOD OK TIDE 
FREQUENCY ANALYSIS APPLIED TO ATLANTIC 
CITY AND LONG BEACH ISLAND, NEW JERSEY 

C. J. NAUMANN, U.S Dept, of Commerce, Natl Hurricane 

Center 

8.0090 GRAPHICAL DISPLAY OF HURRICANE 
FORECASTS 

C.J. NEUMANN, U.S. Dept of Commerce. Natl. Hurricane 
Center 

8.0091 STATISTICAL-DYNAMICAL PREDICTION OF 
HURRICANE TRACKS 

J.W. NICKERSON, U.S Navy, Weather Research Facility 


IN V HSTKi A'mWAHTlKft 


HI RRICANLS 

KnsTM'OLE. US Dcp. nf Commerce. Environ Resenrch 

[ ..hnjai.-nv' 

K.IHMO SlOR-M SURGE RESEARCH 
r | |> vf X |‘unlueliimersi«>. School ofCnilHngin 

VuiM 2 PROBABILISTIC* ANALYSIS Of E1-ASTO- 
Pl ASIIC STRUCT URFS 

J.M. PH.INSIFR. US Dept of Commerce. N.ill Hurricane 

HW>2 ERROR ANALYSIS OK HURRICANE 
K)Rt C ASTS 


(i.A. I'll KLRINO. I S Army. Waterways Experiment Station 
H.(M44 DISCHARGE CHARACTERISTICS OF HUR- 
RICAM BARRIER. EASI PASSAGE OF narragan. 
SI I I BAY. RHODE ISLAND • HYDRAULIC MODEL 
|\\ I S IJOATION 


A.C. 1‘IKL, U S Dept of Commerce. Natl hurricane Center 
x nr, 9.1 BAROIROPIC PREDICTION OI HURRICANE 
) RACKS 


N \. PORK. US Dept of Commerce, Techniques Develop¬ 
ment I at> 

X.oil.' MARINE ENVIRONMENTAL PREDICTION 


N.A. PORK. US Dept of Commerce. Techniques Develop¬ 
ment L.ih 

R.(i 11 4 SUMMARY OF .SELECTED REFERENCE 
MAlFRIAl. ON THE OCEANOGRAPHIC 
PHENOMENA OF IIOFS. STORM SURGES. WAVES, 
AND RKE-.AKERS 


N.A. PORK. US Dept of Commerce, lechniques Develop¬ 
ment I ab 

8.01 IS MARINE CONDITIONS AND AUTOMATED 
FORECASTS FOR THE ATLANTIC COASTAL STORM 
OF FEBRUARY 18-20. 1972 


.N.A. PORK, US Dept of Commerce. Techniques Develop¬ 
ment Lab 

8.0116 FORECASTING EXT RATROPICAI. STORM 
SURGES FOR THP. NORTHEAST COAST OF THE 
UNITED STATES 


A SACHS, Inst For Defense Analysis 

8 0017 NATURAL DISASTERS OIM.lUYflOM 

PLANNING FOR SLOWLY DEVELOPING DISASTERS. 
VOLUME I 

H.S. .SAFITR. Unknown gust. or linliv. (Irani 

80007 THE NATURE AND EXTENT OF S I RI!(TI'R\| 

" DAMAGE CAUSED HY IIURRICANJ! CAMII I L 

R.A. SAGER. U S Army, Wuierwuys Experiment Stathm 

8004S GALVESTON HAY HURRICANE SURGE: - Rf 
PORT I - EFFECTS OF PROPOSED HARRIERS OS' 
HURRICANE SURGE UEIGHIS (AlIHUI V) 

R.A. SAGER. U S. Army. Waterways Experiment Station 
8.0046 GALVESTON HAY HURRICANE: SURGE: Rl 
PORT (2) EFFECTS OF PROPOSED HARRIERS 0\ 
TIDES. CURRENT'S. SALINITIES, AND DYI- UISI'IR. 
SION (AHIIRLV) 

M. SCIIKRKR, U S. Dept, of Commerce, Environ Rese.mli 
Laboratories 

8.0063 HURRICANE-TYPHOON DYNAMICS 

M. SCHERER. US. Dopl. of Commerce. Ibivi. Ilc'c-.-e.') 

Laboratories 

8.0064 HURRICANE-OCEAN INTFUAC I'lON 

J.R. SCHURKI., Johns Hopkins University, (it.uliuto SiUcel 
8.0009 ASSESSMENT OF THE- PDYSU'Al AM) 
GEOLOGICAL EFFECTS OF TUOIMCAI SIORM 
AGNES ON Tllfi UPPER C8IESAPE AKF. HAY AM) 
SELECTED TRIHUT'AHIE.S 

W.N. SFKI.IG, Texas A <St M University System. Guiluitc 
School 

8.0128 investigation of shoreline: changes m 
SARGENT m-ACM. TEXAS 


D.J. S'lllvA, Colorado Slate University, School of Eii8»n.viniy: 
8.0069 T HE S ITUlCTURF AND DYNAMICS <H' lltl 
HURRICANE'S INNER CORK REGION 


J.C. PURVIS. U S Dept of Commerce. Nall Weather Service 
8.0127 SOUTH CAROLINA HURRICANES OR A 
DESCRIPTIVE LISTING OT TROPICAL CYCLONES 
THAT HAVE AFFECTED SOUTH CAROLINA 

D. 8 . RAO, Umv of Wisconsin, School of Letters 
8.0138 NUMERICAL STUDIES IN THE CIRCULATIONS 
AND STORM SURGES IN LAKE ONTARIO 

W.F. RKPS, U S Dept of Commerce, Center For Building 
Technology 

8.0077 DESIGN, SITING, AND CONSTRUCTION OF 
LOW-COST HOUSING AND COMMUNITY BUILDINGS 
TO BETTER WITHSTAND EARTHQUAKES AND 
WINDSTORMS 

S.I.. ROSENTHAL, US Dept oT Commerce, Environ. 
Research I.aboruto es 


ll.lt. SIMMONS, U.S. Army, SVnteiways Expctimctvl Station 
8.0047 PROTECTION OF NaRRAGANSF. IT HAY FROM 
HURRICANE SURGES 

R.ll. SIMPSON, U.S f)ept. or Commerce, Nall. Wuithci Ser¬ 
vice 

8.000S ATLANTIC HURRICANE SEASON OF |«>73 

R.ll. SIMPSON, U.S. Dept of Commerce, Natl- Hurricane 
Center 

8.0094 LANDFALL ERRORS IN III >RUI( ANF 
FORECASTS 

R.ll. S8MPSON, U.S. Depl of Commerce, Nail. Weather Ser¬ 
vice 

8.0130 A DECISION PROCEDURE FOR APPLICA3I0N 

IM nn HIM/-' tv C r«t » r a i. tl\r* » f /VI. mnt ii.r 


R.II. SIMPSON, U.S. Dept of Commerce, Nall Weather Ser¬ 
vice 

8 0132 ATLANTIC HURRICANE FREQUENCIES 

ALONG THE U.S COASTLINE 

CJ. SONU, Louisiana Suite Univ. Systems, Coastal Studies In¬ 
stitute 

8.0103 BEACH CHANGES DY EXTRAORDINARY 
WAVES CAUSED BY HURRICANE CAMILLE 

11.6. STEWART, U S. Dept of Commerce, Environ Research 
Laboratories 

8.0065 SEA-AIR INTERACTION LABORATORY 

OPERATIONS 

A.I.. SUGG, U.S. Dept of Commerce. Natl Weather Service 
8.0016 MEMORABLE HURRICANES OE THE UNITED 
STATES SINCE. 1973 

F.J. SWAVE, Univ. of Delaware, School of Arts 
8.0002 COASTAL STORM DAMAGE. WITH SPECIAL 
REFERENCE TO THE DELMARVA REGION OE 
DELAWARE. MARYLAND, VIRGINIA 

8.C. TAM.ANT, U.S. Army, Waterways Experiment Station 
8.0048 EFFECTS ON LAKE PONTCHARTRAIN, LA., OF 
HURRICANE SURGE CONTROL STRUCTURES AND 
MISSISSIPPI RIVER-GULF OUTLET CHANNEL 

II.C. TIIOM, U S. Dept, of Commerce, Natl Bureau of Stan¬ 
dards 

8.0078 WIND AND SURGE DAMAGE DUE TO HUR¬ 
RICANE Camille 

UNKNOWN, U.S. Exee. Office of the Prey. Off of Emergency 
Preparedness 

8.0001 THE FEDERAL RESPONSE TO TROPICAL 
STORM AGNES; A REPORT TO THE SENAT E COM* 
MJTTEE ON PUBLIC WORKS, SUBCOMMITTEE ON 
DISASTER RELIEF 

UNKNOWN, U.S. Dept, of Commerce, Natl Oceanic & At¬ 
mos Admin. 

8.0004 FEDERAL PLAN FOR METEOROLOGICAL SER¬ 
VICES & SUPPORTING RESEARCH - FISCAL YEAR 
1974 

UNKNOWN, State Res. & Dev. Center 
8.0011 GRANT TO DESIGN A REBUILDING PLAN FOR 
GULFPORT, MISSISSIPPI, TO RESTORE HIE 
OA.MAOE. OE HURRICANE CAMILLE. VOLUMES I, II, 
& III (AD1IREV) 

UNKNOWN, Suite Res & Dev. Center 
8.0012 GRANT TO DESIGN A REBUILDING PLAN FOR 
GULFPORT, MISSISSIPPI, TO RESTORE THE 
DAMAGE OF HURRICANE CAMILLE, VOLUMES IV 
& V (AlIBREV) 

UNKNOWN, U.S Coastal Bend Reg Comm. 

8.00J5 HURRICANE CELIA REDEVELOPMENT 

UNKNOWN, U.S. Dept of Commerce. Natl. Oceanic & At¬ 
mos. Admin. 

8.0020 NATIONAL HURRICANE: OPERATION PLAN 


UNKNOWN, U.S. Dept of Commerce. Natl. Gceanie & At 
mos Admin. 

8.0022 FINAL REPORT OE THE DISASTER SURVEY 
TEAM ON T HE EVENTS OE AGNES 

UNKNOWN, U.S Dept of Commerce. Nall Oceanic & At 
mos Admin 

8.0023 THE HOMEPORT STORY - AN IMAGINARY 
CITY GETS READY FOR A HURRICANE 

UNKNOWN, U S. Army, Engineer District 
8.0025 BAI. HARBOUR, FLORIDA PARTIAL BEACH 
RESTORATION, BEACH EROSION CONTROL AND 
HURRICANE PROTECTION PROJECT . DADE COUN 
TY, FLORIDA 

UNKNOWN, Miami Federal Executive Board 
8.0026 EVACUATION OE COASTAL RESIDENTS DUR¬ 
ING HURRICANES A PILOT STUDY FOR DADE 
CGUNTY. FLORIDA 

UNKNOWN, U S Army, Engineer District 
8.0028 JEKYLL ISLAND, GEORGIA. BEACH EROSION 
CONTROL AND HURRICANE PROTECTION 

UNKNOWN, U S. Air Force, Air Weather Service 
8.0029 WATER WARNINGS AND SPECIALIZED 
FORECASTS 

UNKNOWN, U.S Army, Engineer District 
8.0030 GRAND ISLE, LOUISIANA, AND VICINITY 
HURRICANE. PROTECTION ASSOCIATED WATER 
FEATURE, BAYOU LAFOURCHE • LOUISIANA (AD- 
DRFV) 

UNKNOWN, U.S. Army, Engineer District 
8.0031 NEW ORLEANS TO VENICE, LOUISIANA. HUR¬ 
RICANE PROTECTION 

UNKNOWN, U.S Army, Engineer District 
8.0032 LAKE PONTCHARTRAIN, LOUISIANA AND 
VICINITY - HURRICANE PROT ECTION PROJECT 

UNKNOWN, U.S. Army, Engineer District 
8.0033 MORGAN CITY. LOUISIANA, AND VICINITY 
(FRANKLIN AND VICINITY AREA) 

UNKNOWN, U.S. Army, New England Division 
8.0034 HURRICANE PROTECTION PROJECT, STRAT¬ 
FORD, CONNECTICUT 

UNKNOWN, U.S Army, New England Division 
8.0035 OPERATION AND MAINTENANCE OE NF:W 
BKDFORD HURRICANE BARRIER. MASSACHUSETTS 

UNKNOWN, U.S. Army, New England Division 
8.0036 OPERATION AND MAINTENANCE OE NEW 
BEDFORD HURRICANE BARRIER, NEW BEDFORD, 
MASSACHUSETTS 

UNKNOWN, U.S. Army, New England Division 
8,0037 NEW LONDON HURRICANE. PROTECTION 
PROJECT, NEW LONDON, CONNEC TICUT 

UNKNOWN, U.S. Army, Engineer District 
8.0050 VIRGINIA BEACH, VIRGINIA ■ BEACH ERO- 



■.»£i»vs.s'=.'sss 

s"< ion nvr of southeast hurricane uis- 

ASII.K KIT IFF ACT 1965 

INKNOWS. US N.ili A««« & Space Adn,.. John F. Ken- 
red'. Space Center 

SMW i HURRICANE PREPAREDNESS AND CON'TRGI 

pi an 

INKNOUN. US Dept of Commerce. Natl Hurricane Res 
x ling? PROJECT STORMFURY ANNUAL REPORT ) 071 


UNKNOWN. Oecan Data Systems Inc 
8.010.1 L X I ENDING THE COMPUTERIZED 

T VPIIOON/TROPK'AI STORM PREDICTION PRO¬ 
GRAM (TYPHOON 72) TOWARD SEVEN DAYS 

UNKNOWN, U S Dept of Commerce, Natl Oceanic Si At¬ 
mos Arinin 

8.(1107 HURRICANE MODIFICATION RESEARCH 
iPROM-.CTSIORMFURY) 


MEXICO 

K.E. BRABB* u s nopt of the Interior, Oe 
( J.0(127 SANTA CRUZ COUN I Y COO 

E.K. BRAIIU, U S. Dept, of the Interior, Cic 
9.0028 EARTHQUAKE. HAZARD V 
FRANCISCO DAY REGION 

R.ll. CAMPIH'XE, U.S Dept of tli e Inter 
vcy 

9.0029 GEOLOGY OF THE POINT I 
Gl.E AND THE I .OS ANCiKI.FS O 
THE TRIUNFO PASS OUADRANGl 
CO. COOPER A FIVE, CALIFORNIA 

J.M. CA'ITERMOU:. U S. Dept of the 
Survey 

9.0041 GEOLOGY OF TT!I ; . RAPID Cl 
DAKOTA 

P.C. CLARK, Stale* I lighway Commission 
9.0013 WA TER DRAINAGE FROM IF 
PREVENT OR HALT FILL 


I NKNO'VN, C S Dept of the Interior. Geological Survey 
S.ni.D SEDIMENT MOVEMENT AND HILI.SLOPF. 
MORPHOLOGY IN IMF. CENTRAL APPALACHIAN 
REGION VIRGINIA 


F.J. DAVIS, U.S Dept, of the Interior, Dun 
9.0008 RIPRAP SLOPE PUOTI-CiT 
DAMS - A REVIEW OF l 
PROCEDURES 


Y.K. WEN, Univ of Illinois. School of Engineering 

HO ID I PROBABILISTIC MODELING OF EXTREME 
LOADS 


J. IH’.NOYKR, U S. Natl. Aen>. A Space At 
9.0050 REMOTE SliNSING At" 
HYDROLOGY AND GEOLOGY 


F.M. WHITE, Lnn of Rhode Island, School of Engineering 
8.0126 ANALY UCAL PHYSICAL MODEL 

VS RIGHT, Louisiana State Univ Systems, Coastal Studies 
Institute 

8.000X EFFECTS OF HURRICANE CAMILLE ON THE 
LANDSCAPE OF THE BREION-CHANDEI.EUR 
ISLAND CHAIN AND THE EASTERN PORTION OF 
THE LOWER MISSISSIPPI DELTA 

C.Y. YANG. Univ of Delaware. School of Marine Science 
8.0070 STATISTICAL PREDICTION OF HURRICANE 
STORM SURGE • SOME MATHEMATICAL CONCEPTS 
RELATED TO STOCHASTIC SPECTRUM ANALYSIS 
<AUBREY) 


LAND SLIDES 


T.G. ABRAMS, t.’niv of Texas. Clr For Highway Research 
9.0023 A SURVEY OF EARTH SLOPE FAILURES AND 
REMEDIAL MEASURES IN TEXAS 

J.T. AI.FORE, State Di\ of Mines <!« Geology 
9.0007 URBAN GEOLOGY PLAN FOR CALIFORNIA ■ 
THE NATURE:. MAGNITUDE. & COSTS OF GEOLOG¬ 
IC Hazards & recommendations for their 

MITIGATION (ABBREV) 

LA. Al.NOURt, State Dept of Highways 

9.0016 SLOPE STABILITY OP CUTS IN ONTONAGON 
CLAY 


T.W. IHBBI.KK, U.S. Dept, of the Interior. 
9.0001 REGIONAL GLOl.CXiK’ FR/ 
ANDREAS FAULT - CALIFORNIA 

K.R. EVERETT, Ohio State University. Sel 
9.0057 LANDS!.IPS IN SOU IIH f .ASTI- 

R.A. FORSY TH, State Div. of Highways 
9.0005 EARTHWORK REINK )RCEM 
- LOS ANOHLtiS AREA 

R.A. FORSYTH, Stutc Div. of Highways 
9.0037 UMI* SOIL STABILIZATION 

R.L. FREDRIKSEN, U.S. Dept, of Agrieul 
Rg. Exp. Sta 

9.0062 EROSION AND SEDIMI-NT A 
ROAD CONSTRUCTION AND TIMl 
UNSTABLE SOILS IN TIIRKF. S 

Oregon watersheds 

G. GOODWIN, U.S Null. Aero. St , l 
Research Center 

9.0035 REMOTE SENSING FOR GE( 
AND DISASTERS. MINE AREA CON 
MAPPING AND LAND USE Pl.ANN: 

C. T. GORMAN, State Bur. of Highways 
9.0015 LANDSLIDES - KENTUCKY 

D. ll. GRAY, Univ. of Michigan, School of 
9.0051 EFFECTS OF DEFOREST AIT 

BILITY OF NATURAL SLOPES - OF 


D.H. GRAY, Univ. of Michigan, School of Engineering 
9.0052 EFFECTS OF FOREST CLEAR-CUTTING ON 
THE STABILITY OF NATURAL SLOPES 

II.G. GREENE, U S. Dept, of the Interior, Ocological Survey 
9.0030 MONTEREY BAY • CALIFORNIA 

J.V. HAMEL, Hamel Geotechnical Consultants 
9.0021 ROCK STRENGTH FROM FAILURE CASES - 
POWERHOUSE SLOPE STABILITY STUDY, FORT 
PECK DAM. MONTANA 

J.BI, HAVENS, State Div. of Res. 

9.0014 INVESTIGATION OF LANDSLIDES ON 
HIGHWAYS 

CJ. HAYES, State Dept of Highways 
9.0019 SLOPE STABILITY OF CERTAIN SELECTED 
COLLUVIAL SGILS 

A.M. JOHNSON, Stanford University, School of Earth Sciences 
9.0003 MOBILIZATION OF DEBRIS FLOWS 9973-EN 

D.M. READY, Stale Gcol. Survey 
9.0053 ACKER LAKE LANDSLIDE. MONROE COUN¬ 
TY. MISSISSIPPI 

P.F. KERR, Columbia University, School of Arts 
9.0017 CLAY MOBILITY IN RIDGE ROUTE LAND- 
SI.IDES, GORMAN, CALIFORNIA 

P.F. KERR, Columbia University, School of Arts 
9.0056 THE INFLUENCE OF CLAY MINERALS ON 
SURFICIAI. EARTH MOVEMENTS 

D.K. I.KKR, State Highway Department 
9.0018 INVESTIGATION OF RED RIVER VALLEY 
GEOLOGY • EFFECTS ON STRUCTURE DESIGN AND 
PERFORMANCE 

F. B, LEIGHTON, Glendora City Government 

9.0026 ENGINEERING GEOLOGIC REPORT OF 
GENERAL PLAN STUDY FOR THE CITY OF GLEN¬ 
DORA. CALIFORNIA 

R.M. LINDVALL, U S. Dept, of the Interior, Geological Survey 
9.0042 DENVER METROPOLITAN AREA, COLORADO 

R. MKARNS, State Div of Highways 
9.0006 SUDAUDIDLE RGCK NOISE (SARN) AS A MEA¬ 
SURE OF SLOPE STABILITY, CALIFORNIA 

R. MKARNS, Slate Material & Res. Dept. 

9.0039 EVALUATION OF THE ION EXCHANGE LAND¬ 
SLIDE CORRECTION TECHNIQUE 

R.ff. MERRILL, U.S. Dept, of the Interior, Bureau of Mines 
9.0009 LOCATION OF SLOPE FAILURE PLANES 

G. MKSRI, Univ. of Illinois, School of Engineering 

9.0012 STRESS-SIR AIN-TIME BEHAVIOR OF SOIL 
AND ROCK UNDER TRIAXIAL CONDITIONS 

R.P, MILLER, U.S. Dept, of the Interior, Geological Survey 
9.004.3 SURFICIAL GEOLOGY OF JUNEAU AND 
Vtl-INITY t RH AREA A SK 


J. K. MITCHELL, Univ of California, School of Engineering 
9.0025 COLLABORATIVE RESEARCH ON SOIL-CE¬ 
MENT SLOPE PROTEC i >N FOR EARTH EMBANK¬ 
MENTS 

W.K. NORELL, State Dept, of Transportation 
9.006! MEASURE AND DEPICT TRCUBLE AREAS IN 
STERFZO-MODELS ■ OHIO 

T.W. OFFIKLD, U.S. Dept, of the Interior. Geological Survey 
9.0044 DENVER-FRONT RANGE URBAN CORRIDOR 

K. L. PIERCE, U.S Dept, of the Interior, Geological Survey 
9.0045 MOUNTAIN SOILS. FRONT RANGE URBAN 

CORRIDOR 

G. PLAFKER, U.S Dept, of the Interior, Geological Survey 
9.0031 ALASKA GEOLOGIC EARTHQUAKE HAZARDS 

D.H. POOLE, Univ. of California, School of Physical Sciences 
9.0036 DEFORMATION CHARACTERISTICS OF HILL 
SLOPES & CHANNBLWAYS IN 2 DIFFERENT EN¬ 
VIRONMENTS AS DEPICTED BY REMOTE SENSGR 
RETURNS ■ CALIFORNIA 

D.H. POOLE, East Tenn. State University, Remote Sensing In¬ 
stitute 

9.0063 DEVELOPMENT OF CRITERIA FOR RECOG¬ 
NIZING & IDENTIFYING SLOPE FAILURE FORMS AS 
DEPICTED BY REMOTE SENSOR RETURNS - NORTH 
CAROLINA 

D.H. RADIIRUCIIHALL, U.S. Dept, of the Interior, Geological 
Survey 

9.0002 REGIONAL SLOPE STABILITY STUDIES • 
CALIFORNIA AND PENNSYLVANIA 

J.F. REDLINGER, U.S. Army, Missouri River Engr. Div. 

9.0054 ROCK STRENGTH FROM FAILURE CASES 

J. SCHLOCKKR, U.S. Dept, of the Interior, Geological Survey 
9.0032 GEOLOGY OF THE POINT BONITA QUADRAN¬ 
GLE, CALIFORNIA 

W.L. SCHROKDKR, Oregon State University, School of En¬ 
gineering 

9.0020 FLOW SLIDE CONTROL WITH SLOPE REVET¬ 
MENTS 

G.O. SCHWAB, Ohio State University, School of Agriculture 
9.0059 STABILIZATION OF STEEP LAND SLOPES ■ 
OHIO 

J. SCULLY, State Geol Survey 

9.0022 LANDSLIDE STUDIES IN SOUTH DAKOTA ■ 
REPORT NO. I - LOCATION OF AREAS WITH HIGH 
LANDSLIDE POTENTIAL IN THE PIERRE SHALE 

J.D. SEED, Calif. Inst, of Technology, Graduate School 
9.0004 GENERAL REVIEW OF THE SEISMIC HAZARD 
TO SELECTED U.S. NAVY INSTALLATIONS 

J.F. SltRODER, Univ. of Nebraska, School of Arts 
9.0055 TREE-RING DATING & SPATIAL ANALYSIS OF 
LONG-TERM SLOPE MOVEMENTS - UTAH 


invest 


i ano si tut s 


[\V. SSHTH. State Dn U'H,ghw.ns 


Vk.r. SMITH. SUU C*c«l Survey 

9 On 11 F.S'GISP.tHlS'G GEOLOGY - ILI.INOIS 


H.Y SWANS TON. US Dep' »f Agriculture. P.ic N.W. For & 

g.»24''MtniANICS OF DEBRIS AVALANCHING IN 
uiAimw, 111 I. SOI! S OF SOUTHEAST ALASKA 


l \KNOWN. Transportation Res Board 

9.0(i|0 SHIiAR STRENGTH OF FINE-GRAINED SOH-S • 
WI SF POINT. NEW YORK 

UNKNOWN. VS Ocpl of the Inierior. Bureau of Reclnma- 

4.0047 I-A'AlTiAT ION OF CRITERIA FOR LANDSLIDE 
ANALYSIS AS PRESF.NTED IN THE U.S.G.S 


UNKNOWN. US Dept of the Interior. Geological Survey 

V 1)049 PROGRAM DESIGN-1971 • SAN FRANCISCO 
HAY REGION ENVIRONMENT AND RESOURCES 
PI ANNJNG STUDY 


H.C. WaGNLR. U S Dept of the Interior. Geological Survey 
9.0U.U ACID F FAULTS AND GEOLOGIC HAZARDS. 
PI MVGU TO WILMINGTON. CALIFORNIA 


J.lL WELLS, U S Dept ol the Interior, Geological Survey 

<L«tUH HAMILTON 2 DEGREE 


T.IL Up, Ohio State University, School of Engineering 

4.0060 ENVIRONS!ENTAI. INFLUENCES ON STABILE 
IY OF SOR. MASSES - ALASKA AND OHIO 


R.F. YERKF.S, U S Reyn of the Interior. Geological Survey 
9.<KI34 MAURU REACH QUADRANGLE AND THE 
UNINCORPORATED PART OF THE TOPANGA 
QUADRANGLE. LOS ANGELES COUNTY COOPERA¬ 
TIVE. CALIFORNIA 


LAND SUBSIDENCE 


J. T. ALFORE, State Div of Mines & Geology 

10.0003 URBAN GEOLOGY PLAN FOR CALIFORNIA - 
THE NATURE, MAGNITUDE, & COSTS OF GEOLOG¬ 
IC HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION IABBREV) 

K. R. RATES, U S Army, Waterways Experiment Station 

f0.0009 DETECTION OF SUBSURFACE OPENINGS - 
INDIANA, MISSOURI 

L A. BEYER. (I S Dept of (he Interior, Geological Survey 
10.0015 MASS PROPERTIES OF Oil. FIELD ROCKS . 
CALIFORNIA 

l.C. CALHOUN, U S Army. Waterways Experiment Station 
10-0030 VERIFICATION OF EMPIRICAL METHOD OF 


A.E. COKKR, U S. Dept, of the interior, Cli 
IO.OD29 REMOTE SENSING. ALFA! 
RIVER BASINS. FLORIDA 

A. P. DELF'LACHE, I.iim«r University, Seim 
10 0032 CONTROL OF LAND SllHi 

TEXAS GULF COAS T ARI-A 

C. R. IHJNRUD, U S. Dept of tlic Interior, < 
10.01)04 COAL MINE DF.l'ORMA 

SOMERSET. COLORADO 

D. Q. PLHTCHKH, II S. Depi. of the Interim 
|B.0005 DEVELOP MET HODS FOR i 

COMPONENTS OF GROUND MO 
MINE WORKINGS 

R.K. GABRYSCH, U.S. Dept of the Inter 
vcy 

10.001 I LAND-SURFACE SORSIDH 
AREA, TEXAS 

R.K. GAimYSCH, U S. Dept, of the Into 
vey 

10.0012 land-surface: SllllSIDI-N 
ANDSEAHROOK AREAS, T LX AS 

W.R. HANSEN, U.S. Dept, of the Inierior. < 
10.0020 DENVER URBAN C’ORRII 
COEORADO 

J.G. JACKSON, U.S. Army, Wntorwiys Ex| 
10.0010 STUDY OF GROUND Si 
LIOUEFACTTON AS A MF.CTIANIS 
OF MILITARY INSTALLATIONS 

D.M. KICADY, Mississippi St University, Se 
10.0008 STATUS OF LAND SUDST 
GROUND-WATER WITHDRAWAL If 

R.W. LKMKF, U.S. Dept, uf the Interinr, G 
10.0021 ENGINEERING tJF.Ol .OOY R 
STUDIES OF COASTAL COMMIJNIT 

R.l. LF.WKLEFN, Arctic Inst of N.ntli Am. 
10.0025 STUDIES ON THE EI.UV1AI 
ARCTIC COASTAL PLAIN PROVE 
ALASKA VOLUME I 

B. K. LOFGRKN, U.S. Dept. of the Interior, 
10.0017 SUBSIDENCE AND REI AT 

GEOTHERMAf. SYSTEMS 

T.A. MORGAN, U.S. Dept. oT the Interior. I 
10.0022 DEVELOP DESIGN C’RITEH 
SALT -DOME DEPOSITS TO MINIMli 
SIDE.NCE 

R.D. MUNSON, U.S. Dept, of the Interior, I 
IO.OOOA MICROS litSMlC DEVERMIN. 
MINE ENTRY STABILIT Y 

J.G. NEW'VON, U.S. Dept, of the Interior, ( 


U. PLAt'KER, U S Depi. of the Interior, Geological Survey 
30.0016 ALASKA GEOLOGIC EARTHOUAKE 

hazards 

J.F. POLAND, U S Dept, of the Interior, Geological Survey 
10.0018 LAND-SUBSIDENCE STUDIES IN CALIFORNIA 
. TO STUDY THE EXTENT. MAGNITUDE R 

J.F. POLAND, U S. Dept, of the Interior, Geological Survey 
10.0019 LAND SUBSIDENCE STUDIES IN THE SAN 
JOAOUIN VAU.UY - CALIFORNIA 

J.B. SEED, Culif Inst, of Technology, Graduate School 

10.0002 GENERAL REVIEW OF THE SEISMIC 
HAZARD TO SELECTED U S NAVY INSTALLATIONS 

W.J. TKSCH, U S. Dept, of the Interior, Bureau of Mines 
10.002.1 ESTABLISH TECHNIQUES FOR MONITORING 
SURFACE SUBSIDENCE OVER MINED AREAS 

W.I.. TRUCK, Texas A & M Univeisity System, School of 
Agriculture 

10.0001 COSTS OF LAND SUBSIDENCE IN THE 
HOUSTON-GALVESTON AREA, TEXAS 

UNKNOWN, Unknown Insl or Indiv. Grant 
*0.0031 DEMONSTRATION OE A THCHNIOUE FOR 
LIMiriNG THE SUBSIDENCE OF LAND OVER ABAN¬ 
DONED MINES ROCK SPRINGS, WYOMING 

ELG. VOI.K, Agric. Res & Educ. Center 

10.0028 SUBSIDENCE INVESTIGATIONS ON ORGANIC 
SOILS 

C. WIMKKA, State Highway Department 

10.0014 ARIZONA EARTH FISSURE INVESTIGATION 

A.G, WINSLOW, II.S. Dept, of the Interior, Geological Survey 
10.0013 CONTINUING QUANTITATIVE GROUND- 
WATER ST UDIES IN THE HOUSTON DIST RICT 

F.D. WRIGHT, Univ of Kentucky, School of Engineering 
10.0007 ROCK MECHANICS STUDY OF SIIORTWALI. 
MINING • KENTUCKY 

W'.N. YOUNGS, IJ S. Dept, of the Interior, Bureau of Mines 
10.0024 MEASUREMENT AND EVALUATION OE SUB¬ 
SIDENCE OVER A COAL MINE WITH VARYING 
OVERBURDEN THICKNESS 

SNOWSTORMS 

J.T. ALFORF., State Div. of Mines & Geology 

I 1.0001 URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE. MAGNITUDE, & COSTS OE GEOLOG¬ 
IC HAZARDS & RECOMMENDATIONS FOR THUIR 
MITIGATION (ABBREV) 

R.W. HARMS, U S. Dept, of Commerce, Natl. Weather Service 
11.0005 SNOW FORECASTING FOR SOUTHEASTERN 
WISCONSIN 


A.I. MCCONK, M B Associates 

11.0002 SNOW AND ICE DETECTION AND WARNING 
SYSTEMS 

M.E. MILLER, U.S. Dept of Commerce, Weather Bureau 
11.0009 FREQUENCY AND INTENSITY OF FREEZING 
RAIN/DRIZZLE IN OHIO 

ILL. NELSON, U S Dept, of Commerce, Natl Weather Service 
11.0006 A SYNOPTIC CLIMATOLOGY FOR 
SNOWSTORMS IN NORTHWESTERN NEVADA 

R.l). TABLER, Rocky Mtn Forest & Range Sta 

11.0008 DETERMINATION OF SNOW FENCE DESIGN 
CRITERIA. AND DEVELOPMENT OF A HANDBOOK 
FOR SNOW CONTROL 

UNKNOWN, U.S. Dept, of Commerce, Natl Oceanic & At¬ 
mos. Admin. 

11.0004 NATIONAL EAST COAST WINTER STORMS 
OPERATIONS PLAN 

ILK. WEICKMANN, U S Dept of Commerce, Atmospheric 
I’hys. & Clicin. Lab. 

11.0003 THE MODIFICATION OF GREAT LAKES 
WINTER STORMS 


TORNADOES 


J.T. ALFORL', State Div of Mines •& Geology 

12.0011 URBAN GEOLOGY PLAN FOR CALIFORNIA - 
THE NATURE, MAGNITUDE, & COSTS OF GEOI.OG' 
1C HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV) 

S.L. BARNES, U.S Dept of Commerce. Null. Severe Storms 
I.alv 

12.0007 MORPHOLOGY OF TWO lORNADIC STORMS 
- AN ANALYSIS OF NSSI. DATA ON APRIL 30. 1970 • 
OKLAHOMA CITY, OKLAHOMA 

S.L. BARNES, U.S Dept of Commerce, Environ. Research 
Laboratories 

12.0023 SEVERE STORM MORPHOLOGY 
OKLAHOMA 

S.L. BARNES, U.S. Dept, of Commerce, Environ. Research 
Laboratories 

12.0024 PAPERS ON OKLAHOMA THUNDERSTORMS, 
APRIL 29-30. 1970 

S.A. CIIANGNON, State Water Survey 

12.0017 DENSE RAIN GAGE. NETWORK PROJECTS • 
ILLINOIS 

S.A. CIIANGNON, State Water Survey 

12.0032 STUDY OF URBAN EFFECTS ON PRECIPITA- 
TIGN AND SEVERE WEATHER AT ST. LOUIS - IL¬ 
LINOIS 

J.R. COOLLY, U.S. Depl. of Commerce, Natl Weather Ser¬ 
vice 


H I f IN CT’N'fRAI. OKLAHOMA • JUNE 1966 • MAY 
fUt.f 

ITI.VKR, V S Dept ,,f Commerce. Natl Bureau of St.in- 
■Uids 

12.0001 DISASTER INV E STIG ATIONS 

W.MINI.KYA'S Air Force. Fmiron Tech. Appl Center 

I2 000J I HE OCHfTTKFE TORNADO - A CASE 
STUDY - MISSOURI 

T.T. H JITA. Lrm of Chicago. School of Physical Sciences 

I2.IKM0 liSHMATE OF MAXIMUM WIND SPEEDS OF 
TORNADOES IN THREE: NORTHWEST liRN STATES • 
IDAHO. OREGON. WASHINGTON 

T.T. H'JirA, Unn of Chicago. School of Physical Sciences 

12.00.11 PROPOSED CHARACTERIZATION OF TOR. 
NAOOES AND HURRICANES BY AREA AND INTEN¬ 
SITY 

R. GENTRY. U S Atomic Energy Commission, t.os Alamos 
Scientific 1 .16 

12 .MIIV NUMERICAL ANALYSIS OF TORNADO WIND 
LOADS ON Ill'll.DINGS TEXAS 

J.ll. GOLDEN, US Dept of Commerce, Environ Research 
Laboratories 

12.0025 1 IVI: CYCLE OF FLORIDA KEYS’ WATER¬ 
SPOUTS 

J.ll. GOLDEN, LtS Dept of Commerce, Natl Severe Storms 
I ah 

12.00.19 SOME STATISTICAL ASPECTS OF WATER¬ 
SPOUT FORMATION • FLORIDA 

H. GORDON, t; S Dept of Commerce, Nall Weather Service 

12.00.17 DAILY TORNADO FREQUENCIES FOR THE 
CONflGUOUS UNITED STATES 

R.F.. HaLI.GRF.N, US Dept of Commerce, Natl Oceanic & 
Atmos Admin 

12.0012 NAIIONAL SEVFRF LOCAL STORMS OPERA¬ 
TIONS PLAN 


F’.A. HUFF'. Slate Water Sun-v) 

12.003.1 HYDROMETEOROLOGICAL ANALYSIS OF 
SEVERE RAINS fORMS - ILLINOIS 

R.S. INGRAM, U S Dept of Commerce. Natl. Weather Ser- 
s ice 

12.0010 ARIZONA 'EDDY- TORNADOES 

F.. KH.SSI.HR, Us Dept of Commerce. Nall. Severe Storms 
Lab 

12.0021 TORNADOES 


R.M. I.UF.RMITTF:, U S Dept of Commerce, Natl. Oceanic & 
Atmos Admin 


12.0026 DOPPLER RADAR METHODOLOGY 
OBSERVATION OF CONVECTIVE STORMS 


FOR THE 


M.F.. MILLER, U S Dept of Commerce, Weather Bureau 


12.0020 SUMMARY OF 1969 
SEVERF. THUNDERSTORM 


AND 1970 PUBLIC 
AND TORNADO 


12.0002 TORNA1X) - THE VOICE Ol-' 
DISASTER AN!) ALTER - A STUDY I 
INTEGRATION • TE.XAS-(I.UmKX K?) 

J.E. MINOR, Texas Technological Univcrsil 
gineering 

12.0040 IMPACT OE THE I.UIIIKX'K 
GIONAI- SYST EMS - TEXAS 

G. MORGAN, State Water Survey 

12.0034 STUDY OF THE SYNOPTIC 
OF NORTH AMERICA 

D.J. NOVI .AN, Colorado Slate University, Se 

ing 

12.0028 HURRICANE. SPAWNED LORN 

J.W. REED, Mass. Inst, of Technology, Sehoo 

12.0018 WIND INDUCED MOTION 
DISCOMFORT' IN TALE HUH.DINGS 

N.F. SOMES, U S Dept of Commerce, HuiUli 

12.0004 LUBBOCK TORNADO • A SHU 
ING DAMAGE IN AN URIIAN AREA • 

W. TAYLOR, U S. Dept of Commerce. E 
Laboratories 

12.0027 FM RADIATION-TORNADOES 

UNKNOWN, U S. Dept of Cninmeice, Natl 
mos Admin. 

12.0005 FEDERAL PI.AN FOR MET 
.SERVICES & SUPPORTING RESEA! 
YEAR 1974 

UNKNOWN, Xu mu Commission 

12.0006 XF.NIA REmill.D.S 

UNKNOWN, U S. Dept, of Commerce, Natl 
mos. Admin. 

12.0013 NATIONAL EAS E COAST WIN 
OPERATIONS PLAN 

UNKNOWN, US. Dept, of Commerce, Natl 
mos. Admin 

12.0014 NATIONAL SEVERE LOCAL SI 
TIONS PLAN - 1974 

UNKNOWN, U.S. Dept, of Commerce, Natl 
mos. Admin. 

12.0015 MISSISSIPPI DELTA TORI 
FEBRUARY 21, 1971 - A REPORT TO 
TRATOR 


UNKNOWN, U.S Air Force, Air Weather Ser- 

I2.ooif. water warnings and 

FORECASTS 

UNKNOWN, Tetra Tech Incorporated 
12.0041 COMPUTER SIMULATION 
STORM OBSERVATIONS WITFI DOPPI.1 



J.V. VAlKSNORAS*. U S Dept- of Commerce, Natl. Weather 
Service 

12.0009 TCRNADOES IN TENNESSEE (1916-1^70) 
WITH REFERENCE TO NOTABLE TORNADO DIS¬ 
ASTER IN THE UNITED STATES (1880-1970) 

C.I., VLCEK, U S. Dept, of Commerce, Natl Severe Storms 
Lab. 

12.0022 OBSERVATIONS OF SEVERE STORMS ON 26 
AND 28 APRIL 1971 

A.W. WATERS, U.S. Air Force. Air Weather Service 

J 2.0029 FORECASTING GUSTY SURFACE WINDS IN 
THE CONTINENTAL UNITED STATES 

Y.K. WEN, Univ of Illinois, School of Engineering 

12.0035 PROBABILISTIC MODELING OF EXTREME 
LOADS 


TSUNAMIS 

J.T. Af.FORK, State Div of Mines & Geology 

13.0003 URBAN GEOLOGY PLAN FOR CALIFORNIA - 
THE NATURE. MAGNITUDE. & COSTS OF GEOLOG- 
fC HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ARDREV) 

S.T. ALGERM1SSEN, US Dept, of Commerce, Environ 
Research Laboratories 
13.0004 TSUNAMI RESEARCH 

ILK. CLARK, U.S. Dept of the Interior, Ocologiea) Survey 
13,0011 TSUNAMI SYSTEMS ENGINEERING - NEW 
MEXICO AND CALIFORNIA 

D.C. (’OX, Unlv. of Hawaii, School of Arts 
13.0021 PACIFIC TSUNAMI CATALOG 

1.. HWANG, Tetrn Tech Incorporated 

*3.0015 TSUNAMI RESEARCH AND ENGINEERING 
APPLICATIONS 

A M. KaMF-L, U.S. Army, Waterways Experiment Station 
13.0009 STABILITY OF RUBBLE-MOUND TSUNAMI 
BARRIER HILO HARBOR, HAWAII HYDRAULIC 
MODE!. INVEST IGATION 

G.H. KEUf.KGAN, U.S. Army, Waterways Experiment Station 
13.0026 THEORETICS IN DESIGN OF THE PROPOSED 
CRESCENT CITY HARBOR TSUNAMI MODEL 

G.H. KKULEC.AN, U.S. Army, Waterways Experiment Station 
C3.0027 A REVIEW OF THE EXPERIMENTAL DATA 
RELATIVE TO THE PILOT MODEL STUDY FOR THE 
DFSION OF HILO HARBOR TSUNAMI MODEL 

R.YV. I.EMKK, U S. Dept, of the Interior, Geological Survey 
13.00)7 ENGINEERING GEOLOGY RECONNAISSANCE 
STUDIES OF COASTAL COMMUNITIES, ALASKA 

CM.. MADER, U.S. Dept of Commerce, Natl. Oceanic & At¬ 
mos Admin. 

83.0020 NUMERICAL SIMULATION OF TSUNAMIS 


J.W. MILES, Univ of California, Inst of Geophys & Pla 
Phys 

13.0016 NAVY ENVIRONMENT ■ INVESTIGATIONS OF 
GENERATION OF OCEAN WAVES AND OF RESO¬ 
NANT RESPONSE OF HARBORS TO TSUNAMIS AND 
OTHER LONG WAVES 

G.R. MILLER, U S Dept of Commerce, Environ Research 
Laboratories 

13.0005 TSUNAMI RESEARCH 

C.R. MILLER, Univ. of Hawaii, Hawaii Inst, of Geophysics 
13.0022 RELATIVE SPECTRA OF TSUNAMIS 

N.R. OSWALT, U.S Army, Waterways Experiment Station 
13.0010 STEADY-FLOW STABILITY TESTS OF 
NAVIGATION OPENING STRUCTURES, HILO HAR¬ 
BOR, TSUNAMI BARRIER, HILO, HAWAII - HYDRAU¬ 
LIC MODEL INVESTIGATION 

C. PETRAUSKAS, Univ of California, School of Engineering 
13.0001 FREQUENCIES OF CREST HEIGHTS EOR 
RANDOM COMBINATIONS OF ASTRONOMICAL 
TIDES AND TSUNAMIS RECORDED AT CRESCENT 
CITY, CALIEORN1A 

G. PLAKKER, U S Dept, of the Interior, Geological Survey 
13.0013 ALASKA GEOLOGIC EARTHQUAKE 
HAZARDS 

R.W. PREISENDORFER, Univ. of Hawaii, Hawaii lust of 
Geophysics 

13.0023 RECENT' TSUNAMI THEORY 

T.C. ROYER. Univ of Alaska, Inst, of Marine Sciences 

13.0012 EVALUATION OE LONG PERIOD SURFACE 
WAVES IN THE GULF OF AI ASKA 

J.B. SLED, Calif. Inst, of Technology, Graduate School 

13.0002 GENERAL REVIEW OF THE SEISMIC 
HAZARD TO SELECTED U.S. NAVY INSTALLATIONS 

M.G. SPAETH, U.S Dept of Commerce, Natl Ocean Survey 
13.0007 WAVE REPORTING PROCEDURES EOR TIDE 
OBSERVERS IN THE TSUNAMI WARNING SYSTEM 

UNKNOWN, U.S Dept, of the Interior 
13.0006 TRANS-ALASKA PIPELINE - SUPPLEMENTAL 
EXHIBITS AND TESTIMONY • VOLUME. V 

UNKNOWN, U S. Dept of Commerce. Natl Ocean Survey 
13.0008 TSUNAMI TRAVEL-TIME CHARTS FOR USE. 
IN THE TSUNAMI WARNING SYSTEM REVISED 1971 
EDITION 

UNKNOWN, U.S. Army, Coastal Engin. Res Center 
13.0019 LONG-PERIOD WAVES AND SURGES 

UNKNOWN, U.S. Dept, of Commerce, Natl. Ocean Survey 
13.0025 HIE MaJCR TSUNAMI IN THE HAWAIIAN 
ISLANDS 

E. VARI-EY, Lehigh University, Ctr For the Appt. of Math. 
13.0029 THE PROPAGATION OF LARGE AMPLITUDE 
TSUNAMIS ACROSS A BASIN OF CHANGING DEPTH 
- OFF-SHORE BEHAVIOR 



STRANCF SILDY 

(; |> W(K)1.|.\RI>. L.niv of Hawaii. Hawaii Inst of Geophysics 

1.1.0024 TSUNAMI SHORELINE TRACT 


VOLCANOES 


J.T. AIJORV:, Statv Div of Mine'. A Geology 

U.00U3 URBAN GFOI.OGY FLAN FOR CALIFORNIA - 
UII- NAfURI:. MAGNITUDE. & COSTS OF GEOLOG¬ 
IC HAZARDS & RF.COM MF.NOATIONS FOR THF.IR 
MITIGATION lAHUREV) 

I) K. CRASUKI.L. U S Depl of the interior. Geological Survey 
14.0007 VOICaNIC HAZARDS IN THE CASCADE 
RANGE • CALIFORNIA AND WASHINGTON 

J.R. FINHYSON. Urm of Hawaii. W.itcr Resources Research 
Or 

14.001S RAINWAfLR CONTAMINATION BY VOL¬ 
CANIC VOLATILES FROM KILAUEA VOLCANO, 
HAWAII tFHASE I) 

J.D. FRIEDMAN', U S Dept of the Interior. Geological Survey 
14.0008 I III R.MAI. SURVEILLANCE OF VOLCANOES - 
REMOTE SENSING OF LONG VALLEY IN GEOTHER¬ 
MAL PROGRAM • WASHINGTON, OREGON AND 
CAt IFOR MA 

J.D. FRIF’DMAN', U S Dept of the Interior. Geological Survey 
14.000V THERMAL SURVEILLANCE OF ACTIVE VOL¬ 
CANOES 


J. KIF.M.E, L'niv of Alaska. Geophysical Institute 
14.0005 SEISMIC SURVEILLANCE OF AUGUSTINE RE- 
DOUB1 AND SPURR VOLCANOES, COOK INLET, 
ALASKA 


D.R. Ml I.I.INEAVX, U S Dept, of the Interior, Geological 
Survey 

14.0001 VOLCANIC HAZARDS ON THE ISLANDS OF 
HAWAII 


D.R. .MUU.INEaUX, U S Dept of the Interior, Geological 
Survey 

14.0010 VOLCANIC HAZARDS, ISLAND OF HAWAII 

S S. ORIEL, U S Depi of the Interior, Geological Survey 

14.0011 EASTERN SNAKE RIVER PLAIN REGION !N- 
VESHGATiONS • IDAHO 

O.W PEfERSON, US Dept of the Interior, Geological Stir- 
ve> 

14.0004 HAWAIIAN VOLCANO OBSERVATORY 

D- SCIfl.ETCHER, U S. Dept of the Interior, Geological Sur¬ 
vey 

14.0012 SNAKE RIVER PLAIN. PART E - NORTH CFN 
J RAl. - IDAHO 


R.I.. SMITH, U.S. Dept, of the Interior, Geological Survey 
14.0014 REGIONAL VOLCANOLOGY - WESTE 
UNITED STATES INCLUDING ALASKA AND HAW/ 


D.A. SWANSON, U.S. Dept, of the Interior, Gcolopiesil Survey 
14.0006 CEODIMETER .STUDIES Ol CASCADE VOl. 
CANOES • WASHINGTON, OREGON AND CM.I10R. 
NIA 

P.L. WARD, U S. Dept of the Interior, Geological Survey 
14.0002 SATELLITE VOLCANO SURVEILLANCE - 
ALASKA, HAWAII AND WASHINGTON 

P.1,. W8LLIAMS, U.S Dept, of Ihe Interior. Geological Surna 
14.0013 SNAKE: RIVER PLAIN. PART D • VOICaNIC 
ROCKS - IDAHO 

WATER EROSION 


J.T. ALFORD, Slate Div. of Mines Geology 

15.0003 URBAN OfcOLlXiY PLAN FOR CAI HOUND 
THE NATURE, MAGNITUDE, A COSTS Ol (il()|(H, 
IC HAZARDS A REC<)MMI-NDAT IONS LOR TIIIIR 
MITIGATION (AllimilV) 

J. M. ARMSTRONG, Univ. of Michigan, School of l-iigliimnif 
15.0026 COASTAL /.ONE ANT) SIIOIU LANDS 

MANAGEMENT - GREAT I AKES 

K. ARUI.ANANDAN, Univ. of California, School of Engineer¬ 

ing 

15.0012 HYDRAULIC' EROSION' Ol- SOILS 

L. I.. BRAIDKCII, Stale Div. of Geolog. Survey 

15.0030 SHORE EROSION STUDY Ol ERIE GUMMY. 
OHIO 


L.L. BRAIDKCTI, Slate Djv. of Gcolog. .Survey 

15.0031 SHORE EROSION STUDY Ol* IAKI. COl'MV. 
OHIO 

J.V. UYRNE, Oregon State University, School of Science 
15.0033 EVALUATION OF GEOLOGIC AND OEEANO 

graphic factors influencing erosion of 
the: OREGON COAST 

C. JJ. CARTER, Suite Div. of Getting. Survey 

15.0032 SHORE EROSION STUDIES ALONG I III- OHIO 

shore: of lake hrie 

D. R. COATFLS, State University of New York. .School of Arts 
15.0027 ENVIRONMENTAL GI-O.VIOIUT IIC ST UDY OF 

THE COASTAL REGIMES ALONG Till-: SOUTH 
SHORE OF LONG ISLAND - NEW YORK 

R.A. DAVIS, Williams College, Graduate School 
15.0024 SIMULATION MODEL K)R STORM CYCLES 
AND BEACH EROSION ON LAKE MICHIGAN 

C. EMILIANI, Univ. of Miami, School of Marine Science 
15.0017 A STUDY OF NEARSHORE PUCX’E.SSES IS 
SOUTHEAST FLORIDA 

P. FAN, Univ. of Hawaii, Water Resources Research Or. 
15.0018 DEPOSIT ION OF HAWAIIAN WAT LRSlIFI) 
AND ESTUARIAN SEDIMENTS 


School 


15.0025 PROFILE OF A STORM - WIND, WAVES AND 
EROSION ON THE SOUTHEASTERN SHORE OF FAKE 
MICHIGAN 


R.L, FREDRIKSEN, U S. Dept of Agriculture, Pac. N.W. For 
& Rg. Exp. Sta 

15.0034 EROSION AND SEDIMENTATION FOLLOW- 
JNG ROAD CONSTRUCTION AND TIMBER HARVEST 
ON UNSTABLE SOILS IN THREE SMALL WESTERN 
OREGON WATERSHEDS 

J.V. HALL, U S. Army, Coastal Engin. Res Center 

15.0004 CONCRETE BLOCK REVETMENT NEAR 
BENEDICT, MARYLAND 

M.O. HAYES, Univ. of Massachusetts. Coastal Research Center 
15.0022 OFFSET COASTAL INLETS - FORMS OF SEDI¬ 
MENT ACCUMULA TION IN THE IJEACH ZONE - 
ALASKA, NEW ENGLAND 

J.f>. HUME, Arctic Inst, of North America 

15.0014 SHORT-TERM CLIMATE. CHANGES AND 
COASTAL EROSION, HARROW, ALASKA 

R.E. HUNTER, U S. Dept of the Interior, Geological Survey 
15.0037 TEXAS BARRIER ISLANDS 

R.L. INGRAM, Univ. of North Carolina, School of Arts 

15.0029 EROSION AND DEPOSITION IN THE SOUNDS 
AND ESTUARIES OF THE NORTH CAROLINA COAST 

C.A. KAYE, U S. Dept of (he Interior, Geological Survey 
15.0023 SEA-CLIFF EROSION STUDIES, MAS¬ 
SACHUSETTS 

C. MASON, Texas A & M University System, Graduate School 
15.0035 PROPERTIES AND STABILITY OF A TEXAS 
BARRIER IJEACH INLET 

J>. MCCULLOCH, U S Dept of the Interior, Geological Sur¬ 
vey 

15.0913 SAN FRANCISCO BAY 

A.J. MEHTA, Univ of Florida, School of Engineering 

15.0005 KENNEDY SPACE CENTER OCEAN BEACH 
EROSION - FLORIDA 

T. OMIIOl.T, New York Ocean Science Lah. 

15.0028 OROIN STUDY ON THE NORTH SHORE OF 
SUFFOLK COUNTY, LONG ISLAND, NEW YORK, 
BETWEEN ORIENT POIN T AND PORT JEFFERSON 
HARBOR 

J.A. PURPURA, Univ. of Florida, School of Engineering 

15.0016 COASTAL ENGINEERING STUDIES RELATED 
TO FLORIDA'S SHORELINE AND BEACH EROSION 
PROBLEMS 

R.M. RICE, U.S. Dept, of Agriculture, Pac. S.W. For. & Rg. 
Exp. Stu 

f 5.0002 FLOOD AND SEDIMENT REDUCTION IN 
STEEP UNSTABLE BRUSHLANDS OF THE 
SOUTHWEST 


15.0036 INVESTIGATION OF SHORELINE CHANGES 
AT SARGENT REACH, T EXAS 

A.S. TETEI.MAN, Univ of California, School of Engineering 
15.0001 COMPOSITE MATERIA!.S FOR OCEAN CON¬ 
STRUCTION 

UNKNOWN, U.S. Army, Engineer District 
15.0006 BAL HARBOUR. FLORIDA PARTIAL BEACH 
RESTORATION. BEACH EROSION CONTROL AND 
HURRICANE PROTECTION PROJECT. DADE COUN¬ 
TY, FLORIDA 

UNKNOWN, U S Army. Engineer District 
15.0007 JEKYLL ISLAND. GEORGIA. BEACH EROSION 
CONTROL AND HURRICANE PROTECTION 

UNKNOWN, U.S. Army, Engineer District 
15.0009 STATEN ISLAND BEACH EROSION CONTROL 
AND HURRICANE PROTECTION PROJECT STATEN 
ISLAND, NEW YORK 

UNKNOWN, U S. Army, Engineer District 
15.0010 BEACH EROSION PROJECT. DELAWARE 
COAST PROTECTION PROJECT. DELAWARE 

UNKNOWN, U S Army, Engineer District 
15.00II VIRGINIA BEACH. VIRGINIA - BEACH ERO¬ 
SION CONTROL AND HURRICANE PROTECTION 

UNKNOWN, U.S. Army, Coastal Engin. Res Center 
15.0015 COAST AL WORKS EVALUAT ION - CALIFOR¬ 
NIA, FLORIDA 

UNKNOWN. U.S. Army. North Central Division 
15.0019 NATIONAL SHORELINE STUDY - GREAT 
LAKES REGION INVENTORY REPORT 

UNKNOWN, U.S. Army, Engineer District 
15.0021 NATIONAL SHORELINE: STUDY - INVENTO¬ 
RY REPOR T - LOWER MISSISSIPPI REGION 

UNKNOWN, U S Dept, of the Interior. Geological Survey 
15.0039 SEDIMENT MOVEMENT AND HILLS LOPE 
MORPHOLOGY IN THE CENTRAL APPALACHIAN 
REGION • VIRGINIA 

W.P. WAGNER, Univ. of Vermont. State Resources Res. 
Center 

15.0038 ENVIRONMENTAL GEOLOGY OF SELECTED 
PAR IS OF NOR THWESTERN VERMONT 

J.A, WILSON, Iowa State University, Water Resources 
Research Inst. 

15.0008 PLANT SPECIES AS WILDLIFE COVER AND 
EROSION CONTROL ON ’MUDFLATS’ IN IOWA'S 
LARGE RESERVOIR SYSTEMS 

MULTIPLE HAZARDS 


A.I. ABERSMAN, System Development Corporation 




«ii nr: a TlflN fARBRHV) 


1) 


ARMSTRONG. Tri Cities Seismic Safe Study 
',<,.0058 THK SFISMIC SAFETY STUDY FOR THE 


GENERAL pi.an 


T R ARMSTRONG. Amer Inst For Res 
16.0078 LABORATORY STUDIES OF THE HJ-TECTS OF 
PHYSICAL HAZARD ON SHELTER MANAGEMENT 
ucHAVlOR • PHASE I • STUDY PLAN 


M B, BADESlIOP. Umv of Tennessee. Agricultural Expen 
men l Sla 

16-0021 MANAGEMENT OF INSURABLE RISK 


JR. BARNARD, J.v*.i State University. Water Resources 
Research Inst 

16 00K4 ECONOMIC FACTORS AFFECTING CHANGE 
IN IMF INTENSITY OF FLOOD PLAIN USE 


F-R- HARTLEY. Tampa Bay Regional Plan Coun 

>6.0080 SARASOTA - ZONING AND SUBDIVISION 
CON l ROLS - REVIEW, ANALYSIS, AND RECOMMEN¬ 
DATIONS CONCERNING CURRENT REGULATIONS 


R.1L BLACK. IRS Systems Corporation 

>6.0027 IMPROVISING ELECTRIC POWER FROM IN¬ 
DUCTION GENERATORS DURING PROLONGED 
POW ER OUTAGES 


iVULlN * • • .. 

J.I.. COSTANZA, Serendipity Incorporate 1 
16.0052 THE DEVEI.OPMF.Kr OF / 
SESSINO EMERGENCY MEDICAL I 

W.R. CRAWFORD, U.S. Navy. Air Test C 
16.0010 SEARCH AND RESCUE C 
GI.OHAI. RESCUE ALARM NET «>! 

P. DKRGARABKIMAN, r R w lneor|H>r«U 
16-0057 ON ESTIMATION OF' f 
SPEEDS IN TORNADOES AND MUR 

R.R. DYNES, Ohio State University, Disnst 
16.0098 A PERSPECTIVE ON DISAS 

R.H. FMKRY, L'.S. Dept, uf Trunsportiili' 
Administration 

16.00.71 EVALUATION OP* KMI 
SYSTEMS 

W.I.. FISHER, Untv. of Texas, Hureaii of I 
16.0104 ENVIRONMENTAL GI-OLt 
THE TEXAS COASTAL ZON 
HOUSTON AREA 

B, GONEN, Univ. of Washington, School n 
16.0109 nUU.DINCi STANDARD 1 
EARTHOUAKE HAZARD FOR Tl 
BASIN 


J. BL ACKWELL. State Dept of Community Afis 

16.0092 RE DRAFT OF SEEKONK ZONING BY LAW, 
IS NOVEMBER 1969 

D.A. BROCK. Dallas Water Utilities Dept 

16.0105 METROPOLITAN WATER SYSTEM OPERA¬ 
TION SUBSEQUENT TO NUCLEAR ATTACK OR 
NATURAL DISASTER 

J.M. 8ROOKS. Ohio State University, Disaster Research 
Center 

16.0097 THE POLICE DEPARTMENT IN NATURAL 
DISASTER OPERATIONS 

J..M. BROWN. George Washington University, Prog of Pol. 
Stud Sci Tech 

16.0004 PROBING THE LAW AND BEYOND - A QUEST 
FOR PUBLIC PROTECTION FROM HAZARDOUS 
PRODUCT CATASTROPHES 


C.F.. C.OSUICN, Urban Ohs. of Mot Nashvi 
16.0023 DESIGN TO ESTABLISH A 
FOR EMERGENCY MEDICAL 
METROPOLIT AN NASI1VII.I .F-MII 
REGION 

C.T. GRIFFIN, Iowa State University. Selu 
16.0085 AN ANALYSIS OF OPERA' 
FECTIVENESS - FOCUS ON Til 
LOCAL COORDINATORS 

J.E. HAAS, Univ. of Colorado, School of / 
16.0028 ASSESSMENT’ OF' RUSI-AR 
HAZARDS 

J.E. HAAS, Univ. of Colorado, Graduate S 
16.0061 A COMPARATIVE ANAI.YS 
PORT OF AND RESISTANCE TO \ 
CATION PROJECTS 


F.R. CAMP, U S Army. Medical Research Laboratory 

16.0007 MILITARY BLOOD BANKING (CIVIL DIS¬ 
ASTERS) 


W.F. HAMILTON, Univ. of Pennsylvania, 
16.0018 SYSTEMS ANALYSIS OF F. 
DELIVERY 


R.C. CHASE, Ohio State University. School of Medicine 
16.0016 ANALYSIS OF EMERGENCY MEDICAL SER¬ 
VICES COLUMBUS AND ALL FRANKLIN COUNTY 
POLITICAL SUBDIVISIONS 


R.C. IIAKKEK, System Development Corp 
16.0060 DEVELOPMENT OF IMPRO 
OPERATIONS SIMULATION Tl 
TRAINING PROCEDURES 


J.E. CLARK, Mississippi St. University. School of Engineering 
16.0013 COORDINATED ACCIDENT RESCUE EN- 
DEAVOR, STATE OF MISSISSIPPI (PROJECT - CARE- 
SOM) - VOLUME I • OPERATION STRUCTURE AND 
PROCEDURES 


G.F. IIF.IN, U.S. Natl. Aero. & Space A. 
Center 

16.0047 A DIOITAL SIMULATION O 
FtC FOR NATURAL DISASTER WA 
CATIONS SATELLITE 


INVEST IUA I UK/AU I HUK 


MULIIFLb rlA/.AKDS 


A.T. HORTON, U S. Dept, orCommerce. Natl. Bureau of Stan- 
daids 

16.0042 EMERGENCY EQUIPMENT STANDARDS 
f.A. HUFF, Stale Water Survey 
16.0082 CLIMATOLOGICAL ASSESSMENT OF URBAN 
EFFECTS ON PRECIPITATION - PART I 

R.W. KATES, Clark University, Graduate School 
16.0094 COLLABORATIVE RESEARCH ON NATURAL 
HAZARDS 

C. I.. KEENER, Unknown Inst or fndiv. Grant 

16.0002 CONSULTATIVE PSYCHIATRIC SERVICES TO 
INDIVIDUALS AND COMMUNITY GROUPS AND 
AOENCIES IN RAPID CITY, SOUTH DAKOTA 

R.C. KOCH, Geomet Incorporated 

16.0045 SUMMARY REPORT - WEATHER MODIFICA¬ 
TION - FISCAL YEARS 1969, 1970, 1971 

R.L. LAMOUREUX, System Development Corporation 

16.0039 IMPROVED OUTDOOR ALERTING AND 
WARNING 

R.J. MARSHAK, Human Sciences Research Inc 

160108 ARRA-WIDE DISASTER RESPONSE - CIVIL 
PREPARF.DNFSS AND REGIONAL COUNCILS 

D. MCCONNAIGIIEY, Natl Acad, of Sciences 

16.0029 A NATIONWIDE PROORAM TO DEVELOP RE¬ 
GIONAL EMERGENCY MEDICAL COMMUNICA¬ 
TIONS SYSTEMS 

B. F. MCLUCK1E, Ohio State University. Disaster Research 

Ceulcr 

16.0099 THE WARNING SYSTEM IN DISASTER SITUA¬ 
TIONS - A SELECTIVE ANALYSIS 

C. L. MULFORD, town State University. School of Science 
16.0086 ROLE PERFORMANCE IN THE OPERATING 

SYSTEM - CIVIL DEFENSE OPERATIONS IN DIS¬ 
ASTER 

C.L. MULFORI), Iowa Slate University. School of Science 
16.0087 SECURING COMMUNITY RESOURCES FOR 
SOCIAL ACTION 

C. MUNDO, U.S. Dept of Transportation, Transportation 
Systems Center 

16.0032 NATIONAL SEARCH AND RESCUE. 
TELECOMMUNICATION SYSTEM PLAN (PINSARS) 

D. R. NICHOLS, U.S Dept, of the Interior, Geological Survey 
16.0054 ENVIRONMENTAL PLANNING AND GEOLO¬ 
GY - PROCEEDINGS OF THE SYMPOSIUM ON EN¬ 
GINEERING GEOLOGY IN THE URBAN ENVIRON¬ 
MENT 

D.R. NICHOLS, U.S. Dept, of the Interior, Geological Survey 
16.0074 SEISMIC HAZARDS AND LAND-USE 

PLANNINO 


E.H. PAMPEYAN, U.S Dept of the Interior, Geological Sur¬ 
vey 

16.0055 GEOLOGIC ENVIRONMENTAL MAPS FOR 
LAND-USE PLANNING. CALIFORNIA 

D.E. PAULEY, Gautney & Jones Comm. Inc. 

16.0107 EXPEDIENT AM AND FM BROADCAST AN¬ 
TENNAS 

D. G. PENTERMAN, State Off. of the Adjt. Ocn. 

16.0014 CONSOLIDATED SYSTEMS OF EMERGENCY 
SERVICES - NEBRASKA (PROJECT 20/20) 

II. PLAAS, Univ of Tennessee. School of Liberal Arts 

16.0022 EVALUATION OF POLICY-RELATED 
RESEARCH IN THE FIELD OF MUNICIPAL SYSTEMS. 
OPERATIONS, AND SERVICES - EMERGENCY MEDI¬ 
CAL SERVICES 

R.L. PYLK, U.S. Dept, of Commerce. Natl Environ. Satellite 
Serv. 

16.0067 WEATHER SATELLITE CAPABILITIES 
PRESENT AND FUTURE 

E. L. QUARANTFLI.I, Ohio Slate University. Disaster Research 

Center 

16.0049 INITIAL OBSERVA TIONS ON PROBLEMS AND 
DIFFICULTIES IN THE USE OF LOCAL EOC’S IN 
NATURAL DISASTERS 

E.L. QUARANTELLI, Ohio Stale University, Sehool of Social 
Science 

16.0100 ORGANIZATIONAL RESPONSES TO MAJOR 
COMMUNI TY CRISES 

W.L. QUINN, U.S. Army. Land Warfare Laboratory 
16.0008 nODY RECOVERY DOG 

C.T. RAINEY, Stanford Research Institute 

16.0053 NATURAL DISASTER OPERATIONS 

PLANNING 

I). RICHARD, Univ. of Denver. Graduate School 

16.0062 UNIVERSITY-INDUSTRY WORKSHOP ON 
HAZARDS AND DAMAGE RELATED TO EXPANSIVE 
EARTH MATERIALS 

J.L. ROSS, Ohio State University, Disaster Research Center 
16.0017 THE SALVATION ARMY - ITS STRUCTURE. 
OPERATIONS. AND PROBLEMS IN DISASTERS 

E.J. RUSH, U.S. Army. War College 

16.0101 DISASTER RELIEF - DOMESTIC ACTION IN 
THE SPOTLIGHT 

G.T. SAV, U.S Dept, of Commerce. Natl. Bureau of Standards 
16.0030 NATURAL DISASTERS - SOME EMPIRICAL 
AND ECONOMIC CONSIDERA TIONS 

SKOG, State Highway Department 
16.0035 NATURAL ENVIRONMENTAL HAZARDS AND 
THEIR RELATIONSHIPS TO PLANNING, LOCATION 
AND DESIGN OF TRANSPORTATION FACILITIES 



NUCLEAR ATTACK. NATURAL AND OTHER DIS¬ 
ASTERS 

L.C. THOMAS, Stanford Research Institute 
16.0001 EMERGENCY OPERATIONS SYSTEMS 
DEVELOPMENT - CIVIL DEFENSE RESCUE PHASE II 

UNKNOWN, Dunlap & Associates Inc 
16.0003 DEVELOPMENT OF TRAINING PROGRAM 
FOR EMERGENCY MEDICAL SERVICE PROGRAM 
ADMINISTRATION 

UNKNOWN, \J.S. Exec Office of the Pres , Off of Emergency 
Preparedness 

16.0005 THE FEDERAL RESPONSE TO TROPICAL 
STORM AGNES; A REPORT TO THE SENATE COM¬ 
MITTEE ON PUBLIC WORKS. SUBCOMMITTEE ON 
DISASTER RELIEF 

UNKNOWN, US Dept of tilth Ed. & Wei, P.H.S Hlth 
Scrv i M.H Adm 

16.0011 PUBLIC HEALTH SERVICE DISASTER 
ASSISTANCE REPORT JULY 1967-JUNE 1970 

UNKNOWN, State Dept of Health 
16.0012 HELICOPTER AMBULANCE SERVICE TO 
EMERGENCIES 

UNKNOWN, Bcukers Laboratories Inc. 

16.0015 DEVELOPMENT OF A DISTRESS ALER'l ING 
AND LOCATING SYSTEM (DAI.S) FOR SEARCH AND 
RESCUE MISSION 

UNKNOWN, L'niv. of Pennsylvania. School of Commerce 
16.0019 RECOVERY FROM NATURAL DISASTERS - 
INSURANCE OR FEDERAL AID 

UNKNOWN, Western Health Systems Inc 

16.0020 TRAINING PROGRAM FOR CRISIS INTER- 
VENORS 

UNKNOWN. Stale Div. of Mines & Geology 
16.0025 URBAN GEOLOGY - PLAN FOR CALIFORNIA 
- THF NATURE, MAGNITUDE. AND COSTS OF 
GEOLOGIC HAZARDS AND RECOMMENDATIONS 
FOR THEIR MITIGATION (ABUREV) 

UNKNOWN, I.u/ernc Co Transp. Authority 
16.0034 DESIGN AND IMPLEMENT A TRANSIT 
SYSTEM FOLLOWING A NATURAL DISASTER 

UNKNOWN, Hughes Aircraft Company 
16.0036 PLAN FOR AN IMPROVED COMMUNICA¬ 
TIONS SYSTEM SERVING THE EMERGENCY SER¬ 
VICE DEPARTMENTS OF THE CITY OF 1 OS AN¬ 
GELES (ABBREV) 


mus. /unnin. 

16.0043 ESSA AND OPERATION FORESIGHT 

UNKNOWN, U.S Dept, of Commerce. National W 
vice 

16.0046 FEDERAL PLAN FOR WEATHER RA 

UNKNOWN, U S. Natl. Aero & Space Adm , Lewi 
Center 

16.0048 DISASTER WARNING SATELLITE S f 

UNKNOWN, Unknown Inst, or Indiv. Grant 

16.0050 PUBLIC SAFTETY SUBSYSTEM - VC 
ANALYSIS OVERVIF.W 

UNKNOWN, Unknown Inst, or Indiv. Grant 

16.0051 PUBLIC SAFETY SUBSYSTEM - 
TUALIZATION TASK COMPLETION REPOR, 

UNKNOWN, Natl. Acad, of SeieiiLX-s 

16.0063 WEATHER AND CLIMATE MODIFU 
PROBLEMS AND PROGRESS 

UNKNOWN, Nall. Acad, of Sciences 

16.0064 FIELD STUDIES OF DISASTER I1EI 
AN INVENTORY 

UNKNOWN. Natl. Acad, of Sciences 

16.0065 TOWARD REDUCTION OF LOSSF 
EARTHQUAKES 

UNKNOWN, Natl. Acad, of Sciences 

16.0066 WEATHER & CLIMATE MODll 
PROBLEMS AND PROGRESS 

UNKNOWN, U.S. Dept, of Commerce, Natl. Occ.i 
mos Admin. 

16.0068 FEDERAL PLAN FOR WEATHER RAl 

UNKNOWN, U.S. Dept, of Commerce. Natl. Oeca 
mos. Admin. 

16.0069 FEDF.RAL PLAN FOR METEORO 
SERVICES & SUPPORTING RESEARCH - 
YEAR 1973 

UNKNOWN, U.S. Dept, of Commerce. Natl Ocea 
mos. Admin. 

16.0070 FEDERAL PLAN FOR METEORO 
SERVICES & SUPPORTING RESEARCH - 
YEAR 1975 

UNKNOWN, IJ.S. Dept, of Commerce. Natl. Oeca 
mos. Admin. 

16.0071 A FEDF.RAL PLAN FOR NATURAL V 
WARNING AND PREPAREDNESS 
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, U.S. f)epl. of Commerce. Off of Plans & Pro- 

PI.AN TO IMPROVE LOCAL WEATHER 
STS 

, U S Dept, of Ihe Interior, Geological Survey 
PROGRAM DESIGN-1971 . SAN FRANCISCO 
EGION ENVIRONMENT AND RESOURCES 
NG STUDY 

, U S. Exec Office of the Pres.. Off. of Science A. 
>gy 

■JATIONAI. ATMOSPHERIC SCIENCES PRO¬ 
FISCAL YEAR 1974 

U.S F.xec. Office of the Pres , Off. of Emergency 
ness 

1EP0RT TO THE CONGRESS - DISASTER 
EDNESS 

Stephenson Co Planning Comm 
i COMPREHENSIVE PLAN FOR STEPHENSON 
f, ILLINOIS 

Clyde E. Willinnis & Assoc. Inc 
.ON1NG ORDINANCE - KNOX COUNTY, INDI- 

Stalc Program Dev. Office 
;ONIN(i ORDINANCE AND ORDER. PIKE 
f, ELKHORN CI TY. KENTUCKY 

Stale Program Dev Office 

.ONINO ORDINANCE - PAINTSVII.I.E. KEN- 

, U.S Dept, of Commerce, Natl. Oceanic & At- 
n in. 

1/FATHER MODIFICATION - FISCAL YEARS 
70. 1971 

U.S. Dept, of Commerce, National Weather Ser- 
IPFRATIONS OK THE NATIONAL WEATHER 


UNKNOWN, Aurora Planning Board 
16.0095 COMPREHENSIVE PLAN - REPORT C. IMPLE¬ 
MENTATION - VILLAGE OF EAST AURORA, N Y.. 
TOWN OF AURORA, N Y 

UNKNOWN, Unknown Inst or Indiv. Grant 
16.0096 THE CHARLOTTE CONSORTIUM TASK I RE¬ 
PORT - VOLUME 11A - ANALYSIS OF MUNICIPAL 
ACTIVITIES • PUBLIC SAFETY SUBSYSTEM 

UNKNOWN, State Planning & Grants Div 

16.0102 MYRTLE BEACH. SC • COMPREHENSIVE 
DEVELOPMENT PLAN 

UNKNOWN, Unknown Inst or Indiv Grunt 
16.0103 THE WICHITA FALLS CONSORTIUM PHASE I 
REPORT - VOLUME HI - ANALYSIS OF MUNICIPAL 
ACTIVITIES - SECTION IV - PUBLIC SAFETY 
SUBSYSTEM 


T.N. WILLIAMSON, Jacobs Associates 

16.0026 DEBRIS CLEARING TIMES AFFECTING CRITI¬ 
CAL SURVIVAL ACTIONS 


T.L. YOUD, U.S. Dept, of the Interior, Geological Survey 
16.0056 SOU. ENGINEERING RESEARCH - CALIFOR¬ 
NIA 


UNKNOWN, U.S. Dept, of Defense, Defense Documentation 
Center 

16.0106 SOIL POLLUTION - EROSION EFFECTS IN 
SOIL 

P. VILFONE, U S Natl Aero. & Space Adnv, Goddard Space 
Flight Center 

16.0009 GLOBAL RESCUE ALARM NETWORK 
(GRAN* 

A.W. WIKGANT, Stanford Research Institute 

16.0037 OPTIMUM UTILIZATION OF GOVERNMENT 
AND NON-GOVERNMENT COMMUNICATIONS 
RESOURCES 


R.N. WRIGHT, U.S. Dept, of Commerce, Natl Bureau of Stan¬ 
dards 

16.0073 BUILDING PRACTICES FOR DISASTER 
MITIGATION 


PROJECT TITLE 


A COMPARATIVE ANALYSIS OF PUBLIC 
SUPPORT OF AND RESISTANCE TO 

WEATHER MODIFICATION PROJECTS. 16.0061 

A COMPILATION OF FLOOD ABATEMENT 

PROJECTS IN OREGON... 6.0353 

A COMPREHENSIVE PLAN FOR STEPHENSON 

COUNTY. ILLINOIS. 6.0260 

A COMPREHENSIVE S TUDY OF' THE 
SEISMOTECTONICS OF THE ALEUTIAN ARC 

•ALASKA... . 3.0262 

A DECISION PROCEDURE FOR APPLICATION 
IN PREDICTING THE LANDFALL OF 

HURRICANES. 8.0130 

A DIGHAL SIMULATION OF MESSAGE 
TRAFFIC FOR NATURAL DISASTER 
warning communications satellite. .. 16.0047 

A FEDERAL PLAN FOR NATURAL DISASTER 

WARNING AND PREPAREDNESS.. 16.0071 

A GUIDE FOR REDUCING FLOOD DAMAGE 

IN THF SOUTH AI.ABAMA REGION. 6 0158 

A METHODOLOGY STUDY TO DEVELOP 
EVALUATION CRITERIA FOR WILD AND 
SCENIC RIVERS - REPORT ON FLOOD 

CONTROL SUBPROJECT • IDAHO. 6.0080 

A MICROEARTHQUAKE STUDY OF THE 
LOWER MISSISSIPPI VALLEY - ARKANSAS, 

MISSISSIPPI AND TENNESSEE. 3.0236 

A MODEL OF THE FORESTS OF GLACIER 

NATIONAL PARK, MONTANA. 5.0021 

A NATIONWIDE PROGRAM TO DEVELOP 
REGIONAL EMERGENCY MEDICAL 

COMMUNICATIONS SYSTEMS. 16.0020 

A PERSPECTIVE ON DISASTER PLANNING. 16.0098 

A PRELIMINARY VIEW OF STORM SURGES 
BEFORE. AND AFTER STORM 

MODIFICATIONS. 8.0059 

A PROGRAM FOR METROPOLITAN WATER 

MANAGEMENT. 6.0243 

A REVIEW OF THE EXPERIMENTAL DATA 
RELATIVE TO THE PILOT MODEL STUDY 
FOR THE DESIGN OF HILO HARBOR 

TSUNAMI MODEL. 13.0027 

A SIMPLIFIED PROCEDURE FOR 
EVALUATING SOIL LlOUFJ'ACTION 

POTENTIAL. 3.0097 

A SIMULATION MODEL FOR EMERGENCY 

MEDICAL SYSTEMS. 16.0006 

A STATISTICAL STUDY OF SOME DESIGN 

CONCEPTS IN EARTHQUAKE. ENGINEERING 3.0252 
A STATISTICAL SUMMARY OF THE CAUSE 

AND COST OF BRIDGE FAILURES. 6.0016 

v fiTnnv np ronii-UA i inqi banh: 


A STUDY OF EARTHQUAKE LOSSES IN THE 

LOS ANGELES. CALIFORNIA AREA. 3.0 

A STUDY OF EARTHQUAKE LOSSES IN THE 
SAN FRANCISCO BAY AREA - DATA AND 

ANALYSIS. 3.0 

A STUDY OF' FOREST SERVICE 
TELECOMMUNICATIONS • VOLUME I - 
SUMMARY - MAIN S TUDY 

RECOMMENDATIONS AND FINDINGS. 5.01 

A STUDY OF MICROEARTHQUAKES IN THE 

SOUTHEASTERN UNITED STATES. 3.0: 

A STUDY OF NEARSHORE PROCESSES IN 

SOU THEAST FLORIDA. 15.01 

A STUDY OF SEISMICITY AND CRUSTAL 
STRUCTURE IN WESTERN WASHINGTON 
USING A SEISMIC TELEMETRY NETWORK ... 3.0: 

A STUDY OF STRONG EARTHQUAKE 
GROUND MOTION USING AN ARRAY OF 

ACCELEROGRAPHS - CALIFORNIA. 3.0 

A STUDY OF THE OPTIMAL MIX OF PRIVATE 
AND PUBLIC ACTION FOR LOCAL AND 

REGIONAL WATER CONSERVATION. 6.0< 

A SURVEY OF AVAILABILITY OF 
HURRICANE/TYPHOON PACKAGES AND 

ASSOCIATED DA TA. 8 0< 

A SURVEY OF EARTH SLOPE FAILURES AND 

REMEDIAL MEASURES IN TEXAS. 9.0( 

A SYNOPTIC CLIMATOLOGY FOR 
SNOWSTORMS IN NORTHWESTERN 

NEVADA. ll.0( 

A TECHNIQUE FOR THE ANALYSIS AND 
FORECASTING OF TROPICAL CYCLONE. 
INTENSITIES FROM SATELLITE PICTURES.... 8.0< 
A UNIFORM TECHNIQUE FOR DETERMINING 

FLOOD FLOW FREQUENCIES. 6.0: 

ACCELERATIONS IN ROCK FOR 
EARTHQUAKES IN THE WESTERN UNITED 

STATES. 3.01 

ACKER LAKE LANDSLIDE, MONKOK 

COUNTY, MISSISSIPPI. 9.0i 

ACOUSTIC EMISSION AND RELA TED 
PROPERTIES OF SNOW APPLIED TO THE 
DETERMINATION OF SLAB AVALANCHE 

INITIATION. 1.01 

ACOUSTIC EMISSION AND RELATED 
PROPERTIES OF SNOW APPLIED TO THE 
DETERMINATION OF SLAB AVALANCHE 

INITIATION M042-FN. l.Oi 

AC TIVE DISPLACEMENT ON THE 
CALAVERAS FAULT ZONE AT HOLLISTER, 

CALIFORNIA. 3.0 

ACTIVE FAULTS AND GEOLOGIC HAZARDS. 

PT. MUGU TO WILMIN ON CALIFORNI ... 13. i 




































\usMOlCKilC\t BULLETIN. MARCH 1972... 
A) H HSS SUSMtCUV • Mil.ROW SEISMIC 
HIM IS 

\1 iiK'MIOS MODEL FOR FIREFIGHTING 
kl V)t KO S 

\l IIRNMI- SOLDI IONS 10 WATER 
kfs<R k(T DEN ELOPMEN1-A CASE STUDY 
- HAAS 

A1 II KNATlNE ADR'S 1 MEN IS JO NATURAL 
HAZARDS 

AN A N AI YSIS OF OPERATING SYSTEM 
H I I I IIVLNI SS • FOCUS ON THK 
RMIUKIR OF LOCAL COORDINATORS.. 

an apprmsai or floodplain 
RK,LI A I IONS IN' run STATES OF 
n | isols. INDIANA. IOWA, MISSOURI AND 
OHIO 

AN ECONOMIC ANALYSIS OF FLOOD 
DAMAGE RfcDUCTION ALTERNATIVES IN 

I HE MINNESOTA RIVER 8.4SIN. 

AN EVALUATION OF HURRICANE AGNES 
FLOODS IN COMPARISON TO BRIDGE 
DFSKiN INFORMATION AVAILABLE FOR 

PENNSYLVANIA CONTEMPORANEOUSLY. 

AN EVALUATION OF URBAN FLOOD PLAINS. 
AN INVESTIGATION OF THF. SEISMIC! fY & 
EAR!HOCARE HAZARDS OF THE SANTA 
BARBARA CHANNEL REGION - 

CALIFORNIA. 

AN OPTIMUM WATER ALLOCATION MODEL 
RASED ON AN ANALYSIS FOR THE 

KISSIMMEE RIVER BASIN • FLORIDA. 

ANALYSIS OF COAL REFUSE DAM FAILURE 
MIDDLE FORK BUFFALO CREEK. 

SAUNDERS, WEST VIRGINIA • VOLUME I. 

ANALYSIS OF COAL REFUSE DAM EAlLURE 
MIDDLE FORK BUFFALO CREEK, 
SAUNDERS. WEST VIRGINIA • VOLUME H 

APPENDICES. 

ANALYSIS OF EMERGENCY MEDICAL 
SERVICES COLUMBUS AND ALL FRANKLIN 

COUNTY POLITICAL SUBDIVISIONS. 

ANALYSIS OF LAND USE CONTROL 

MEASURES. 

ANALYSIS OF' LIQUEFACTION OF 
SATURATED GRANULAR SOILS DURING 

EARTHQUAKES. 

ANALYSIS OF THF EARTHQUAKE RESPONSE 
OF A NINE-STORY STEEL FRAME 
BUll.OING DURING THE SAN FERNANDO 

EARIHOUAKE. 

ANALYSIS OF THE SLIDES IN THE SAN. 

FERNANDO DAMS DURING THE 
EARTHQUAKE OE FEBRUARY 9. 1971 


3 02JJ 
3.0220 
5.0035 

6.0151 

6.0359 

16.008$ 

6.0266 

6.0300 

6.0355 

6.0132 

3.0157 

6.0066 

6 0015 

6.0040 

16.0016 

6.0194 

3.0209 

3.0148 

3.0095 


PHENOMENA. 

APPLICATION Of-' ECONOMIC ANALYSI 
HURRICANE WARNINGS IO RLSIDPN 
AND RETAIL ACTIVITIES IN Till-- H. • 
GULF OF MEXICO COASTAL REGION 
APPLICATION OE HYDROLOGIC AND 
HYDRAULIC RESEARCH TO CULVER' 
SELECTION IN MONTANA • VOLUME 

RFPOR I . 

APPLICATION OP I.UNR SYSTEM TO IT 
PLAIN ANALYSIS AND MANACUMEN 
THE SUSOUKUANNA RIVER BASIN . . 
APPLICATION OP PROBABILIT Y. ST A TP 
AND DECISION THEORY IN SOIL 

ENGINEERING. 

APPLICAT IONS Of : AERIAL MEA.SIJRHM 

TECHNIQUES.. 

APPRAISAL OF Till WATER AND UHL/ 
LAND RESOURCES Ol OKLAHOMA . . 
APPRAISAL Ol THE WATER AND RLE/' 
LAND RESOURCES OF OKLAHOMA - 

REGION EIGHT - 197 1 . 

AREA-WIDE: DISASTER RESPONSE - Cl\ 
preparedness AND REGIONAL COI 

ARIZONA -EDDY' TORNADOES.. 

ARIZONA EARTH l-TSSURE INVEST IGA I 
ASSESSMENT OF RESEARCH ON NATO 

HAZARDS. 

ASSESSMENT OF THE PHYSICAL AND 
GEOLOGICAL EIT-C.CTK Ol- TROPICAt 
STORM AGNES ON T HE UPPER 
CHESAPEAKE BAY AND SELECTED 

TRIBUTARIES. 

ATLANTA METROPOLIT AN ARP.A URH, 
FLOOD RUNOFF CHARACTERIST ICS - 

GEORGIA. 

ATLANTIC HURRICANE FREQUENCIES 

ALONG THE U S. COASTLINE. 

ATLANTIC HURRICANE SEASON OE U> 
ATLANTIC TROPICAL CYCLONE STRIK 
PROBABILITIES • VOLUME III - 72 ll( 

MOVEMENT. 

ATLANTIC TROPICAL CYCLONE STUIK 
PROBABILITIES - VOLUME I - 24 HOV 

MOVEMENT. 

ATLANTIC TROPICAL CYCLONE STRIK 
PROBABILITIES • VOLUME If • 4K HO 

MOVEMENT. 

ATLANTIC TROPICAL CYCLONE STRIK 
PROBABILITIES (FOR SELECTED STA 
AND THE MONT H OP SEPTEMBER) ... 
ATLANTIC TROPICAL SYSTEMS OP 191 
AUTOMATIC MICROEARTHQUAKE 
PROCESSING - CALIFORNIA. 
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AVALANCHE CONTROL IMPLEMENTATION 

STUDY. 1.0014 

AVALANCHE STUDIES. 1971-1972 .. 1.0001 

AVALANCHES ON THE NORTH CASCADE'S 
HIGHWAY (SR-20) - SUMMARY REPORT.... .. 1.0006 

background survey - surface: 

DRAINAGE PROGRAM. MADISON. ST 
Cl.AIR. MONROE AND RANDOLPH 

COUNTIES. ILLINOIS. 6.0084 

DAL HARBOUR, FLORIDA PARTIAL BEACH 
RESTORATION. BEACH EROSION CON TROL 
AND HURRICANE PROTECTION PROJECT. 

DADE COUNTY, FLORIDA.. 15.0006 

BAROIROPIC PREDICTION OF HURRICANE 

TRACKS. 8.0093 

BEACH CHANGES BY EXTRAORDINARY 
WAVES CAUSED BY HURRICANE CAMILLE. 8.0103 
BEACH EROSION PROJECT. DELAWARE 
COAST PROTECTION PROJECT. DELAWARE 150010 
REACHES AND GROUND WATER Of CAPE 
SABl.E, FLORIDA, DURING EXTREME: 

DROUGHT.. 2.0014 

HFECH RIVER WATERSHED PROJECT - 

TENNESSEE... 6.0368 

BEHAVIOR OE UNDERGROUND BOX 
CONDUITS IN THE SAN FERNANDO 

EARTHQUAKE OF 9 FEBRUARY 1971. 3.0005 

BEHAVIOR OE WINDS IN HIE LOWEST 1500 
FEET IN CENTRAL OKLAHOMA - JUNE 

1966 - MAY 1967 . 12 0038 

BENEFITS OF ENVIRONMENTAL PREDIC TION 

IN THE EASTERN GULF Of MEXICO. 8.0106 

RIO CREEK WA TERSHED, KANSAS. 6.0202 

BIG HILL LAKE. BIG HILL CREEK, KANSAS. 6.0141 

BIRCH LAKE. BIRCH CREEK. OKLAHOMA. 6.0142 

BLACK HILLS FLOOD OF JUNE 9. 1972. 6.0056 

BODY RECOVERY DOG. 16.0008 

BRIDGE SITE INVESTIGATIONS. 6.01 14 

BUDGETING JUSTIFICATION FOR 

EARTHQUAKE ENGINEERING RESEARCH. 3 0009 

BUILDING PRACTICES FOR DIASTER 

MITIGATION. 3.0188 

BUILDING PRACTICES FOR DISASTER 

MITIGATION. 3.0192 

BUILDING PRACTICES FOR DISASTER 

MITIGATION. 16.0073 

BUILDING S TANDARDS AND THE 
EARTHOUAKE HAZARD FOR THE PUGET 

SOUND BASIN. 3 0281 

CALIFORNIA M/EO NET. 3 0134 

CALTECH SEISMIC NETWORK AND SAN 

FERNANDO EARTHQUAKE S TUDIES. 3.0139 

CASE STUDIES OE COAS TAL CONVECTIVE 
STORMS AS OBSERVED BY DOPPLER 

RADAR. 8.0121 

CASE STUDY OF ECONOMIC ASPECTS OF 
THE FEDERAL FLOOD INSURANCE 

PROGRAM. 6.0007 

CASE STUDY OF REMEDIAL FLOOD 
MANAGEMENT IN AN URBAN AREA - 


CHARACTERISTICS OF PEOPLE WHO START 
FIRES .SOME PRELIMINARY FINDINGS 

CALIFORNIA.. 5.0036 

CHENA RIVER LAKES PROJECT. ALASKA - 
PROBLEMS RELATING TO CHANNEL 
DEVELOPMENT, EROSION, & BANK & 

LEVEE PROTECTION. 60053 

CIRCULATION FEATURES OF TROPICAL 

CYCLONES... .. . 8 0088 

CITY OF JACKSON WATER RESOURCES 

STUDY. . .. 6.0311 

CITY OF JACKSON. MISSISSIPPI. WATER 

RESOURCES STUDY. 60310 

Cl.AY MOBILITY IN RIDGE ROUTE 

LANDSLIDES, GORMAN, CALIFORNIA. 9 0017 

CLIMATES OF THF. STATES - CLIMATE OF 

NEW YORK. 6 0289 

CLIMATOLOGICAL ASSESSMENT OF URBAN 

EFFECTS ON PRECIPITATION - PART I . 16 0082 

CLOUD SEEDING POTENTIAL FOR T WELVE 

RIVER BASINS. 6.0171 

COAL MINE DEFORMATION STUDIES, 

SOMERSET, COLORADO. 10.0004 

COASTAL ENGINEERING STUDIES RELA TED 
TO FLORIDA'S SHORELINE AND BEACH 

EROSION PROBLEMS. 15 0016 

COASTAL STORM DAMAGE WITH SPECIAL 
REFERENCE TO THE DELMARVA REGION 

OF DELAWARE, MARYLAND. VIRGINIA. 8 0002 

COASTAL WORKS EVALUATION - 

CALIFORNIA, FLORIDA. 150015 

COASTAL ZONE AND SI IORELANDS 

MANAGEMENT - GREAT LAKES.. 15.0026 

COLLABORATIVE RESEARCH ON NATURAL 

HAZARDS. 16.0094 

COLLABORATIVE. RESEARCH ON SOIL- 
CEMENT SLOPE PROT ECTION FOR EAR I'D 

EMBANKMENT'S. 9.0025 

COLLECTION AND ANALYSIS OF STREAM 
FI.OW AND RELATED HYDRAULIC DATA 
FOR DESIGN OF HIGHWAY BRIDGES AND 

CULVERT'S - IOWA. 6.0064 

COMMUNICATIONS IN NATURAL DISASTERS 16 0033 
COMMUNIT Y GOALS - MANAGEMENT 
OPPORTUNITIES - AN APPROACH TO 

FLOOD PLAIN MANAGEMENT. 6.0257 

COMPARISON OF COMPUTED AND 
MEASURED DYNAMIC RESPONSE OF' 

MONTICF.EEO DAM. 3.01)53 

COMPARISON OF RECENTLY PUBLISHED 
FORMULAE FOR FLOOD FREQUENCY IN 

PENNSYLVANIA. 6.0356 

COMPARISONS OF SEISMIC ANALYSES OF 
TWO IDENTICAL ST RUCTURES BASED ON 
SEISMOGRAMS FROM THF. SAN FERNANDO 

EARTHQUAKE (ABBUEV). 3.0048 

COMPILAT ION OF BRITTLE STRUCTURES 

WITHIN NEW YORK STATE. .3.0256 

COMPOSITE MATERIALS FOR OCEAN 

CONSTRUCTION. 15.0001 

COMPREHENSIVE PLAN - REPORT C 

















































BENEDICT. MARYLAND.. 15.0004 

CONSOLIDATED SYSTEMS OF EMERGENCY 

SERVICES • NEBRASKA (PROJECT 20/20). 16 0014 

CONSTITUTIVE MODELS FOR CYCLIC 
PLASTIC DEFORMATION OF ENGINEERING 

MATERIALS... 3.0081 

CONSULTATIVE PSYCHIATRIC SERVICES TO 
INDIVIDUALS AND COMMUNITY GROUPS 
AND AGENCIES IN RAPID CITY. SOUTH 

DAKOTA. 16.0002 

CONTINUING QUANTITATIVE GROUND- 
WATER STUDIES IN THE HOUSTON 

DISTRICT. 10.0013 

CONTRACT FOR PARTIAL SUPPORT OF THE 

COMMITTEE ON FIRE RESEARCH. 5 0008 

CONTROL AND USE OF FIRE. PARTICULARLY 
IN WILDERNESS, PARK, AND OTHER 

RECREATIONAL AREAS. 5 0020 

CONTROL OF LAND SUBSIDENCE IN THE 

TEXAS GULF COAST AREA. 10 0032 

COORDINATED ACCIDENT RESCUE 
ENDEAVOR. STATE OF MISSISSIPPI 
(PROJECT CARE-SOM) - VOLUME I - 
OPERATION STRUCTURE AND 

PROCEDURES. 16.0013 

CORNUDAS. NORTH AND CULP DRAWS 
WATERSHED, HUDSPETH COUNTY. TEXAS. 

AND OTERO COUNTY, NEW MEXICO. 6.0201 

CORRELATION OK SATELLITE AND GROUND 
DATA IN AIR POLLUTION STUDIES 

(ABBREV). .. 5.0032 

COST-BENEFIT RISK ANALYSIS OF 
RESEARCH BUDGETING FOR EARTHOUAKE 

HAZARD MITIGATION. 3.0008 

COST-EFFECTIVENESS ANALYSES OF 
REGIONAL FLOOD PLAIN MANAGEMENT 

ACTIVITIES. 6.0345 

COSTS OF LAND SUBSIDENCE IN THE 

HOUSTON-GALVESTON AREA, TEXAS. 10.0001 

CRITICAL ANALYSIS OF FIVE WATERSHED 
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DESIGN CRITERIA FOR MASONRY. 3.019- 

DESIGN FOR FLOOD CONTROL AND WAVE 
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DESIGN OF HAIL SUPPRESSION EXPERIMENT 
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DETERMINATION OF COST-EFFECTIVE 
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OHIO FLOOD PLAIN MANAGEMENT 
PROGRAM. 6.034 


14-4 









































^ i J'w w i ini » i . ij/wim .. 


determination OF I l.OOD peaks. FLOOD 
PROFILES. & FLOOD INUNDATION - NEW 
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MODE! INVESTIGATION .. 

DISCHARGE CHARACTERISTICS OF 
HURRICANE BARRIER, EAST’ PASSAGE: OF 
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SYMPOSIUM, HEM) AT ARGONNK 

NATIONAL LABORATORY (AimUHV). 5 0009 

ENERGY ABSORPTION CHARACTERISTICS OF 
STRUCTURAL SYSTEMS SUBJECTED to 

EARlHOfAKE EXCITATION. 3 0032 
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ENGINEERING SEISMOLOGY - CALIFORNIA. 3.01 18 

ENVIRONMENTAL GEOLOGIC ATLAS OF THE 
TEXAS COASTAL ZONK, GALVESTON- 
HOUSTON AREA.. 16.0104 
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ERROR ANALYSIS OF HURRICANE 
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ESSA AND OPERATION FORESIGHT. 6.0057 
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SERVICES & SUPPORTING RESEARCH - 

FISCAL YEAR 1975 . 16.0070 

FEDERAL PLAN FOR WEATHER RADARS. 16.0068 

FEDERAL PLAN FOR WEATHER RADARS. 16.0046 












































PROJi-i 


FHA STUDY Of SEISMIC DESIGN CRITERIA 

FOR HIGHnRISE BUILDINGS. 3 0158 

FIELD STUDIES OF DISASTER BEHAVIOR - 

AN INVENTORY. 16.0064 

FINAL REPORT OF T HE DISASTER SURVEY 
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FIRE PREVENTION • CALIFORNIA. 5.0025 
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FIRE WEATHER & BEHAVIOR OF THE 

LITTLE SIOUX FIRE • MINNESOTA. 5.0016 

FIRE WEATHER AND IMRE BEHAVIOR AT 

THE 1968 CANYON FIRE • CALIFORNIA. 5 0004 

ITRE WHIRLWIND FORMATION OVER FLAT 

TERRAIN. 5.0045 

FIRMS CAUSED BY EQUIPMENT USED 
DURING CRITICAL FIRE WEATHER IN 

CALIFORNIA, 1962 • 1971. 5.0034 

FLASH FLOOD FORECASTING AND WARNING 
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SOUTHWEST. 6.0041 
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DRAINAGE AREAS, IDAHO. 6.0063 

FLOOD CHARACTERISTICS OF SMALL 
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FOR FEDERAL EXECUTIVE AGENCIES. 

FLOOD HAZARD EVALUATION GUIDELINES 

FOR FEDERAL EXECUTIVE AGENCIES. 
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